Google 



This is a digital copy of a book lhal w;ls preserved for general ions on library shelves before il was carefully scanned by Google as pari of a project 

to make the world's books discoverable online. 

Il has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one thai was never subject 

to copy right or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often dillicull lo discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher lo a library and linally lo you. 

Usage guidelines 

Google is proud lo partner with libraries lo digili/e public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order lo keep providing this resource, we have taken steps to 
prevent abuse by commercial panics, including placing Icchnical restrictions on automated querying. 
We also ask that you: 

+ Make n on -commercial use of the files We designed Google Book Search for use by individuals, and we request thai you use these files for 
personal, non -commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort lo Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each lile is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use. remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 

countries. Whether a book is slill in copyright varies from country lo country, and we can'l offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through I lie lull lexl of 1 1 us book on I lie web 
al |_-.:. :.-.-:: / / books . qooqle . com/| 



JACK'S EDUCATION 



OK 



HOW HE LEARNT FARMING. 



JACK'S EDUCATION 



OR 



HOW HE LEARNT FARMING. 



P.Y 



Professor HENRY TANNER, F.CS. 

SENIOR MEMBER OF THE ROYAL AGRICULTURAL COLLEGE, 
EXAMINER IN THE PRINCIPLES OF AGRICULTURE UNDER THE GOVERNMENT 

DEPARTMENT OF SCIENCE. 



. MARINO •; 



LONDON : 

CHAPMAN AND HALL, 193, PICCADILLY. 

1879. 

[The right of translation and reproduction is reset vea.] 

I<j I ■ ', . /SI. 



LONDON: 
BRADBURY, AGNEW, & CO., PRINTERS WHITBPRIARS. 



PREFACE. 



The following papers have been prepared for the 
purpose of showing the manner in which the Science 
Classes, under the Government Department of 
Science, enable a youth to prepare himself for the 
Government Scholarships, and by a tolerably com- 
plete course of Science instruction qualify him for 
learning any industrial occupation with a thoroughly 
intelligent mind. Advantage has been taken of the 
opportunity, to show that such instruction may be 
made to diffuse itself beyond the youths thus taught, 
so as to be of direct advantage to many who are apt 
to consider themselves so well informed, as to be 
above all necessity for knowing the why and the 
wherefore involved in their daily duties. 

The instruction in science given in Colleges has 
been reviewed from the stand-point of practical 
requirements, and with special regard to such a 
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course of study being rendered most valuable as a 
preparation for learning any commercial industry. 

With a view of giving an insight into the most 
desirable mode of subsequently learning the practice 
of agriculture, the experiences of a farm-pupil have 
been given, so as to show some of the deficiencies 
which are observable when an individual has learnt 
only one-half of his business. In the present instance, 
however, a good knowledge of science is made the 
foundation for a thoroughly sound acquaintance with 
agricultural practice. 



London, September, 1879. 
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JACK'S EDUCATION; 

OR, 

HOW HE LEARNT FARMING. 



CHAPTER I. 

AN IMPORTANT DECISION. 



Jack had now made such progress at his studies that Holmes 
thought he might fairly leave school and help on the farm. 
Here also he gave his father satisfaction, and when the harvest 
work was over Holmes promised his son to reward him. No 
definite form of reward being named, and Jack, being already of 
opinion that a distinct understanding was better than a vague 
promise, resolved that it should take a settled form as soon as 
possible. Striking the iron whilst it was hot, Jack proposed that 
his father should let him attend some lectures upon agricultural 
science, which Mr. Nicholson was going to give in the neigh- 
bouring town of Wrexborough. Under the circumstances the 
required consent was given, but Holmes expressed great doubt 
whether Jack would gain anything from book-farming of that sort. 
Jack, with all the ardour of youth, resolved to master the work, 
whilst Holmes watched with interest for the time when Jack 
would give it up as rather a heavy job. The only change he 
observed was that Jack's walk made him eat his supper with a 
better appetite, and thus he had one consolation for the hard 
nuts Mr. Nicholson gave him to crack, but the decision at which 
Jack had arrived involved interests of infinitely higher importance 
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than these, for his future career in life was largely determined 
thereby. 

It was not long after the lectures had commenced when Jack 
was noticed to smile more than usual over his supper, and Mrs. 
Holmes naturally inquired what he was so merry about. Jack 
was bound to confess that he thought Mr. Nicholson had been 
for a walk in that neighbourhood, for he had said in his lecture 
that, happening to pass not ten miles from the Great Willow Tree, 
by Mr. Holmes' duck pond, he saw something which reminded 
him about tea. "Well," said Mrs. Holmes, "it could not be 
near here, at any rate, for I cannot see what Farmer Holmes has 
to do with tea." Jack, however, went on to tell Mr. Nicholson's 
tale, that when tea was first brought to England, the people, not 
knowing how to use it, stewed the tea, then poured away the 
liquor, and tried to eat the leaves with pepper and salt " But 
how could they be so stupid ? " said Mrs. Holmes ; and, address- 
ing her husband, she inquired " whether he really believed they 
did not know better than that" Much to her surprise, Holmes 
said " there was no limit to the stupidity of some people, but he 
thought they ought to have known better." Jack, knowing the 
remainder of Mr. Nicholson's tale, enjoyed the fun, and he went 
on to report that Mr. Nicholson said " what reminded him about 
the tea was seeing that strong black liquor had been running from 
the farmyard into the pond, and the dry and dusty manure was 
being carted to the land, to have the pepper and salt put upon it 
when it got to the field/ This entirely altered the aspect of 
affairs, and it was not improved by Mrs. Holmes' suggestion that 
Holmes was the man who had been wasting the good tea and 
taking care of the leaves only. Jack, in his desire to save his 
father, reminded them that Mr. Nicholson said it was not ten 
miles from their Great Willow Tree. The defence did not 
answer, for Mrs. Holmes returned to the charge by saying they did 
not live ten miles from that Great Willow Tree outside. Holmes 
thought it more prudent to be silent, for he felt that he was the 
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sinner, and he quietly admitted the truth of the charge. As he 
was smoking, he appeared to think only of his pipe and to be 
watching the smoke as it travelled up the chimney. 

Holmes, however, thought it prudent to change the subject, 
and inquired what Mr. Nicholson thought of the tree, for it had a 
great local fame. This, however, only led him deeper into the 
difficulty, for Mr. Nicholson had said " that the tree was very fine, 
and showed remarkably good feeding ; but for his part he would 
rather feed the wheat in the field, which would bring money to 
the Bank, than feed any tree, however fine it might be." " But," 
inquired Holmes, " did he mean to say that that tree lives on the 
same stuff as wheat does ? " Jack had no hesitation in saying he 
did, and " that the stuff that tree had lived upon would have 
made a bigger weight of wheat than of timber." He also said 
that " the money from ever so many tons of wheat lying at the 
Bank was never likely to be of much trouble, and that the tree 
would have done quite well enough upon water diet, without so 
much strong tea being wasted upon it." 

Unfortunately for Holmes, he had had that day to refuse his 
wife some money for shopping, for he was rather short for the rent 
audit, which was coming the following week. His defenceless 
position did not spare him from his wife's inquiries, such as — How 
many tons of timber might there be in the tree ? What was about 
the value of a ton of wheat? How much money might* he have 
had now, if he had not thus wasted it Holmes at last, having some- 
what freely expressed his very best wishes for Mr. Nicholson for 
having got him into such a difficulty, finished his pipe abruptly, 
and went to bed. 

Next time Jack had to go to his lecture, Holmes quietly told 

him, as he started, that he would come and meet him on the road 

home, and hear what had been said, for it would not do to have 

another such a disputation. But it soon became evident that 

Holmes had yet another lesson to learn. Surely 1 7 years or more 

b 2 
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of wedded life should have already taught him that no such plan 
would prevent his wife satisfying her inquiring mind when once 
she thought she saw why there was so little money in the Bank, 
and why the Great Willow Tree flourished so gaily. 



CHAPTER II. 

HOME INFLUENCE. 

The time for Jack's return from Wrexborough was approach* 
ing, and Holmes remarked that he must go out and look at the 
sheep which had lately been put upon the turnips. His wife took 
her needlework and sat by the window. The sun was just about 
to set, and lighted up with brilliancy the now golden foliage of the 
Great Willow Tree. A bright and glorious sight indeed it was, 
and often had she enjoyed it, but to her all its beauty was now 
lost in one thought which its golden appearance suggested to 
her mind. " Would that that gold had been in the Bank, instead 
of being in the Great Willow Tree," burst from her lips, and she 
proceeded with her work thoughtfully. She was aroused after a 
time by Jack's return, and not long after Holmes joined the 
party. 

Jack's evening meal, which awaited his return, was soon placed 
before him, and Mrs. Holmes seated herself near him, hoping 
Jack had something new to tell. His mother could not long 
stand his nervous hesitation, and boldly inquired what Mr. 
Nicholson had been lecturing about. It happened that he had 
been showing what bad management it was to keep cattle in the 
farmyard during the winter months — the farmer contenting him- 
self if they were no worse at the end of the time than when taken 
from the fields. But Mr. Nicholson had said that many did not 
even do thus much, but allowed the cattle to lose the flesh they 
had put on during the previous summer, and he compared this to 
treadmill work, where there was much labour of walking without 
any progress, and yet if the person stopped walking he soon came 
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to grief. Jack, however, acknowledged that he did not know 
what this treadmill work was, and he was by no means satisfied 
when Holmes and his wife both expressed sincere hopes that he 
never might. 

Holmes, however, here reminded Jack that Mr. Nicholson had 
said " that linseed cake was very expensive to buy and did not 
pay for using, unless — " " But how do you know what he said ? " 
demanded Mrs. Holmes. A moment's hesitation was followed 
by Holmes admitting that "he went to meet the boy, as he 
thought the sheep were all right" The mother's expressive look 
needed no words to tell Holmes how fully she understood his 
sudden change of mind. Silence was again broken by Mrs. 
Holmes, who demanded, " Unless what ? " " Unless you take 
care of the manure, and keep the goodness in it," said Jack. 
This Mrs. Holmes reminded her husband meant that you must 
not pour away the good tea, and keep the leaves for using with 
pepper and salt. " Holmes," she continued, " when you went to 
meet the lad, I sat in the window with my work, and when I saw 
the Great Willow Tree looking like so much gold, I could not 
help saying I wish that gold had been in the Bank instead of being 
in the tree. I shall never look on that tree again with pleasure." 
" Well, mother/' said Holmes, " I tell you what I will do, we 
have both learnt a lesson, and we will soon have the water of that 
duck pond so clean that Mr. Nicholson may come and wash in it 
if he likes. You will now, I hope, look on the tree with your 
accustomed pleasure, and see there a golden promise for the time 
to come." The promise so cheerfully given, made each of the 
three happier, and Jack was now examined with the hope of find- 
ing some new source of profit — rather than of censure for the 
past. 

Jack — no longer fearful of the consequences — reported some 
more of Mr. Nicholson's lecture, in which he had said that if 
they kept cattle " they ought to be doing something for the good 
of the farmer — making meat or milk, or growing into good stock ; 



WASTE OF POWER. 7 

and that science showed that you could not keep an animal alive 
and well without using food to do so, any more than you could 
keep a steam-engine in motion without water and coal to make 
the steam by which the engine was moved." He also said " that 
people were not in the habit of keeping a steam-engine in motion 
without making it do some profitable work ; but farmers too often 
kept their stock alive without giving them food enough to let 
them make progress, and this was very much like keeping a 
steam-engine in motion but giving it no work to do." 

The quiet discussion upon this statement ended in Holmes 
admitting, " After all, Jack, I really think there is something in 
science, and I have half a mind to start a bit earlier next time 
I go to meet you, and maybe Mr. Nicholson won't mind my 
sitting down in the room for a bit, if he has not quite finished 
when I get there. Just say so to him, Jack, with my respects." 



CHAPTER III. 

A RACE FOR LIFE. 

A friendly nod of recognition from Mr. Nicholson satisfied 
Holmes as he entered the lecture-room that he was welcome ; he 
therefore soon felt quite at home in the party, and at once 
became an attentive listener. The subject that evening was the 
growth of root crops, and the lecturer was just noticing the prac- 
tice of giving swede turnips some very active manure to push 
them quickly into rough leaf, so as to save them from the fly. He 
said " that although it was a general practice, still he thought it 
was open to serious objection, and suggested that it was rather 
like a man who had to drive a long journey starting from his door 
as hard as his horse could gallop." Holmes knew that to drive 
in this style would condemn a man as a lunatic, and was anxious 
to know whether the two acts were in any way alike. Mr. 
Nicholson went on to say " that the swede had much to do before 
its work was completed, and its hardest work — and for the farmer 
its best work — had to be done when most of the quick grown 
plants had spent nearly all their strength. They had gone so fast 
at first, and had kept up the pace so hard, that they left steady 
growing plants far behind, but the mildew had settled upon them, 
and they were so completely beaten, that their steady growing 
neighbours were passing them, forming hard and solid roots for 
the farmer's use. He ventured to suggest that more attention 
should be given to supply the turnip fly with something else 
to feed upon, instead of making the swedes begin life at the 
galloping pace he had described. " Holmes was sharp enough to 
remember that he had seen something of the kind on his own 
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farm, and how he had been disappointed. More than one of his 
crops when thus treated had been scarcely worth feeding off, after 
they had promised a much better result. 

Holmes thanked Mr. Nicholson for what he had heard, and 
was invited by him to come with his son whenever he liked to do 
so. On the homeward walk Holmes told Jack confidentially that 
he began to think better than he did of the " book farmers," as 
he termed them, adding significantly, " Why, Jack, if I pick up a 
few of these ideas I shall make my farm pay me better than it has 
done of late." 

Time rolled on, and Jack had seldom gone alone to Wrex- 
borough, or if he had he was bound to report all he could re- 
member. Holmes had kept to his promise, and the duck pond 
satisfied his wife, whilst he was equally pleased to see a change in 
the manure in the farmyard. He knew little of science, but his 
experience satisfied his mind that he had got something better 
worth his using. The early joke of the tea was often told when a 
neighbour dropped in for a chat, and Holmes was gradually 
becoming quite an authority upon the subject of agricultural 
science. 

The lectures were nearly finished when something was said by 
Mr. Nicholson which Holmes at once saw would enable him *to 
have a joke at his wife's expense. Scarcely had the evening meal 
been commenced before Holmes told his wife that Mr. Nicholson 
had been talking about her part of the farming business. As- 
tonished at his intrusion into domestic matters, she replied that 
" she did think he would have known better than that What 
could he know about kitchen affairs? But what did he say, 
Holmes ? " Obedient to the call, Holmes reported as closely as 
he could Mr. Nicholson's remarks,, which were to this effect : 
" The farmer often suffers loss, which is beyond his control, and 
which depends more upon his wife than himself." " But how can 
he know anything about it ? " says Mrs. Holmes ; " he is neither 
a farmer nor a farmer's wife." "Well," continued Holmes, "he 
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said he went into a farmer's kitchen not long ago." " Then it 
was not here, that you may take my word for," interrupted Mrs. 
Holmes. " He didn't say it was," says Holmes ; " but he said 
they happened to be salting some very nice pork at the time, and 
as they rubbed the salt in he saw the goodness coming out of the 
meat, and he saw that much had come out before, and he told 
the good woman that this couldn't be right. She would not 
believe him until he called for a cup of boiling water, and got 
something like the white of an egg from the juice. And then, he 
said, that having pulled this goodness out of the bacon, he sup- 
posed after a time she would toast a slice for her husband and 
give him an egg or two to balance the account again. Or may be 
she would give him some beans or some peas with it to rectify the 
matter in this way." " But," inquired Mrs. Holmes, " did he say 
that was why people took eggs and beans and peas with their 
bacon?" "Yes, that he did," continued Holmes, "for he told 
us that when we did these foolish things our appetites often taught 
us how to correct some of our errors." " But did he tell you, 
Holmes," interposed his wife, "how to prevent this waste?" 
" No," replied Holmes, "he didn't; but he said he thought he 
must take the ladies in hand next, for they had as much to learn 
as the men, and he thought his next course of lectures must be 
given to them." Mrs. Holmes nearly lost her breath with as- 
tonishment, but at length she recovered strength to say — "Jack, 
my boy, if he does, you must go, and bring me word all about 
it" 

This furnished a nice joke against the ladies for some time, and 
many a hope was expressed that Mr. Nicholson would give some 
more lectures, for after all they were not so bad. Jack, however, 
took to himself a large share of the credit, for he said, " If I 
hadn't gone to the lectures they wouldn't have known anything 
about the matter, and now they all want to know more about 
science." 



CHAPTER IV. 



a shepherd's experience. 



The spring work on the farm made all hands busy, and it 
became Jack's duty to help the shepherd. George had been in 
charge of the sheep for many years, he knew his flock, and he 
knew the land. No one doubted that he attended well to his 
work, neither did he want experience. His flock were to him 
like so many of his own family, every face was familiar to his 
eye, and he watched them with that kind care which only a 
good shepherd feels. But his life was now to him a constant 
grief, for day by day he saw his ewes dropping, too many only 
to die, and few able to give a full supply of milk to their lambs. 

" How can you account for it, George ? " said Holmes ; " for 
I don't suppose you are to blame, but we never had such bad 
luck." 

" Well, master," said George ; " for the life of me, I can't tell. 
I think of it by day, and I think of it by night, but I can't hit it. 
They began turnips early, for you know we took the ewes off the 
clover before we [had gone over the whole of the io-acre piece, 
and they have had as many turnips and swedes as ever they 
could eat I have always taken care to give them a dry lair, and 
done all that mortal man can do, and yet they are doing as badly 
as sheep can do." 

Holmes told George that others were in just the same trouble, 
and that, according to the newspapers, a gentleman over in 
Norfolk had been looking into the matter, and he seemed to 
come to the conclusion that the turnips and swedes had got too 
much water, and not enough sound food in them, but where 
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they had given the ewes some good hay, the sheep did much 
better. 

" I wish, master," said George, " we had begun the hay earlier; 
we are bad enough now, but if we hadn't given the hay I don't 
know where the sheep would have been. It strikes me the swedes 
beant as proofy as they used to be." 

" That is just my idea, George," remarked Holmes, " and yet 
I see some gentlemen were arguing about the value of a ton of 
swedes. It's no wonder they couldn't agree about it, for some 
swedes are a great deal better than others. In fact I saw some 
this season which I am sure in my own mind were three or four 
times as good food as ours, and I suppose if we reckon that out, 
George, our ewes have had to eat three or four times as much to 
get a proper meal. After all, then, if we had 10 tons an acre 
of right down good swedes, maybe they would be better feeding 
than 30 tons such as we had." 

" But you know, master," said George, "we said in the winter the 
ewes never seemed to have had enough to eat, and yet they seemed 
as full as a well-blown bladder. I don't like to see them so loaded, 
it can't be good for them. I have heard say that nothing is so dear 
as when you get too much for your money, and you mind that 
Jack, for I am sure it is true. But when they talk about what 
swedes be worth a ton, I say if I could see the swedes I'd tell you 
somewhere about what they be worth, but they can't tell what 
they be worth without seeing them any more than they can tell 
what a horse is worth without seeing he." 

" By the by, George, have you been across the clover in the 
10-acre piece lately?" inquired Holmes, " I think we shall have a 
better cut there than usual, but it is not all alike though." 

" Yes, master, I have been over it many times lately," replied 
George, " for this side of the field is the finest bit anywhere about 
the country. It is right good up to where we hurdled it for the 
ewes, and strikes me it has something to do with the ewes eating 
it down, for daresay you know they sheep like the heart best, and 
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you can't help them taking the best bits, and maybe that's why the 
clover gets so thin on the ground." 

"Then your idea is that it helps to kill some of the clover," 
remarked Holmes, " and does none of it any good, for I suppose 
it cannot root itself so well in the ground." 

" Bless you, master," said George, "you just go, and pull up a 
bit of clover from each piece and see for yourself. Jack and I've 
tried it two or three times." 

Holmes went at once, and came to the conclusion that feeding 
the young clovers in the autumn prevented them rooting well, and 
if it does not root well it is only reasonable to suppose there is 
less chance for its making an early and a strong growth in the 
spring, even if some of the clover does not die in the winter. He 
determined, however, to watch it and see how it would go on ; 
but very little watching was really necessary, for the weaker 
piece of clover was left more and more behind as the season 
advanced. 

When the day's work was ended Jack said to his father, " I 
heard what you and George were talking about the swedes and 
turnips this morning, and after you were gone I was telling him 
what Mr. Nicholson said about growing them so very fast, and 
about giving the fly something else to eat which they liked better 
than swedes. George told me that Mr. Humphreys, of The 
Grange, sows some mustard seed amongst his turnips, and the 
fly seems to like it better than the swedes, and he gets a good 
plant." 

After a little consideration of the matter it was decided that 
some mustard seed should be sown as a sort of experiment, 
and that Mr. Nicholson's suggestion about having the manure 
better spread through the land should be tried. Holmes explained 
to Jack that what he and every other farmer wanted, was to have 
these sort of things properly tried in their own neighbourhood, 
because what was best for one part of the country was frequently 
not the best for some other part ; and as farmers knew this to be 
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so, they would not follow any new plans which had not been tried 
somewhere near their own farms. 

Just at this time Dr. Whichcord, of Wrexborough, joined the 
party; and he was much interested in the subject they were 
talking over. He, however, pointed out that it appeared to him 
that not only was local information of this kind necessary, but 
the experiments, to be of any value, ought to be done under some 
regular management ; that it need not cost any more to work 
under a good system than under a bad one ; whilst by well- 
directed inquiries, simultaneously carried out, a fuller knowledge 
of facts, and good confirmatory evidence would be very generally 
gained. Holmes explained to the Doctor that Jack attended the 
course of lectures given in the previous winter by Mr, Nicholson, 
and that he had also gone several times himself, and he added, 

" The result of some of Jack's reports has been to set them all 
thinking, for not only he, but Mrs. Holmes and many of their 
friends who had heard about these lectures, seemed quite as 
interested as Jack." Dr. Whichcord had not heard anything about 
the lectures, neither did he know Mr. Nicholson ; but he hoped 
to know more of both, and possibly something could be done 
with his help to get some good and useful experiments tried in 
the neighbourhood another year. 

" But," remarked the Doctor, " if you want this sort of thing to 
answer, you ought to have the sound judgment of an experienced 
farmer regulated by an acquaintance with science. Where do 
you think my patients would be if I knew nothing of science, 
and if their chance of recovery — nay often of life— depended 
upon a sort of rule of thumb practice, but for which I knew no 
other rule nor reason. Rely upon it you will find that farming 
gives as wide an opportunity for a thoughtful mind as any one of 
our professions. The fatal error has been to think and act as if 
science alone can guide us in a business which of all others needs 
experience in the everyday work of the farm. I wonder who 
would trust a ship to the best student of navigation unless he had 
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been to sea, and was perfectly acquainted with every portion of 
his ship and all her fittings ? Neither would anyone trust his ship 
to a man who did not know the principles of navigation, however 
long his experience at sea. So I say to Jack do not mind the 
labour of working at Mr. Nicholson's lectures, think well about 
them, talk to others upon the subject, you will then feel your 
work at home a more pleasing occupation than ever, and you will 
certainly have a better chance of success when you become a 
farmer. I am not a farmer, but I see what progress has been 
made in it during the last few years. If you take the outlay made 
every year upon such a farm as this for manure alone, you must 
see how important it is to understand what you are doing in this* 
way. You may then spend your money better, and it may be that as 
you more fully understand what you are about, you will get better 
results and not have to spend so much. I wish, Holmes, you 
would ask Mr. Nicholson out some day ; I will drive over acci- 
dentally and make his acquaintance." 

"That is just what I was thinking of doing," said Holmes, 
"for I have got into some bother about the analysis of some 
manure I bought, and I should like to talk it over with Mr. 
Nicholson, and I know some others who want to meet him. My 
wife's sister, too, is very anxious to see him, for she is indignant 
because he spoke of the ladies wanting science as much as the 
men, for she thinks it will spoil them for their domestic duties." 



CHAPTER V. 

A DISPUTED ACCOUNT. 

Mr. Nicholson accepted Holmes' invitation, and as his young 
friend, Charlie Robinson, was down from town spending a few 
days with him, it was agreed that both would go out and have 
some farming. An hour's walk brought them to Holmes' house, 
where a cordial welcome awaited them, and Mr. Nicholson at once 
told Holmes, " I have taken the liberty of bringing my friend, 
Charlie Robinson, with me, Mr. Holmes, hoping we may do a 
little farming ; and as he is studying agricultural chemistry in one 
of the city colleges, I think he will enjoy it." 

" Glad to see you, Mr. Robinson," said Holmes. 

Mrs. Holmes quickly made her appearance, and was greatly 
interested in making Mr. Nicholson's acquaintance, whose name 
had already become quite familiar in her house. " I hope you 
had no difficulty in finding your road," she said ; " for a stranger 
it is sometimes rather troublesome." 

No difficulty, however, had arisen, and Mr. Nicholson told her 
"he had been out that way before, and as long as he kept 
the Great Willow Tree as his landmark his course was tolerably 
certain." He knew not how much force was embodied in his 
reply, for he was not aware that anything had transpired in that 
home which gave to his remark any special interest. Light re- 
freshment being served, the party were soon prepared for their 
walk. 

" Where is Jack J " inquired Mr. Nicholson. 

" He is up in the field sowing swedes," said Holmes. " We shall 
go that way, if you like. We are going to try a sort of experiment 
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there, and I should like you to see what we are about. You re- 
member talking in one of your lectures about the man driving 
from home at a gallop, instead of starting on a long journey at a fair 
pace. Well, it struck me there was something in it, and I am 
going to try some change in the manure. I lost such a lot of 
ewes and lambs this spring, that I am bound to do something ; 
and if we are spoiling our turnips by the way we manure them, 
the sooner we find out our mistake the better for me. My swedes 
last season were ready too soon, and I was bound to feed them 
sharp because they would not keep. Some of them really began 
to rot before they were what we should consider full grown. So I 
took my ewes off the young clover earlier than I intended ; but I 
fancy I have learnt a good thing by that, and I will show you this 
also. Here we are at the turnip field, and there is Jack helping 
at the drill." 

" Well done, Jack, my boy," said Mr. Nicholson. " Glad 
to see you well, and working like a young Briton. How is the land 
working ? " 

" It seems to me going all right," said Jack ; " but Tom, who 
looks to the drill, says we are not putting in manure enough ; still 
the land is working first rate." With that, Jack followed the drill ; 
and Holmes explained, " Putting this and that together, I thought 
that on one part of the field we had better sow most of the arti- 
ficial broadcast over the ground, and just give the turnips a little 
phosphate mixed with ashes. A sort of light breakfast at start- 
ing, you know, hoping they will find refreshment on the road. 
There is some good farmyard manure ploughed in over most of 
the field, and I must say I never put out a better lot of dung upon 
the land. My wife says I have got to thank you for this, and 
some day I will tell you all about it ; but I want to talk to you 
now about the phosphate, for I have got into a little bother about 
it. 

"It happened that I bought some superphosphate before 
Christmas from some good makers, and they guaranteed it 28 per 
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cent, soluble ; and they said if they could send it in for me at 
once they would give me my discount later on, just as if I got it 
from them in May. It did not matter to me, as there was a good 
shed for it to be kept in, and they were short of room, and so the 
superphosphate came. After hearing what you said in one of 
your lectures, I thought I would have the superphosphate analysed. 
I sent it to be examined about a month ago, but I am told it has not 
got the 28 per cent, soluble agreed for, and, in fact, not more 
than 23. I wrote to the makers, and told them this was not as 
they guaranteed, but they say the manure was 28 when sent, and 
the manure is just as good now although there is only 23 ; but I 
don't see this, and I think they ought to allow me the difference. 
Now what do you say ? " 

" I do not see any reason/' said Mr. Nicholson, "why they may 
not be quite right, and that you are really none the worse for the 
strength being reduced to 23." 

" They did say something about phosphates being reduced," 
added Holmes; "but I want to see the bill reduced, and not the 
phosphates. However, I have determined that I won't be done, 
so I have got some more superphosphate which analyses 28 
properly, and I am going to put it by the side of the other, and 
finish the field with it beyond where the dung was put in. I shall 
of course put in more of the superphosphate where there is no 
dung, and see how it answers. Now, Mr. Nicholson, what do you 
say about it ? " 

" Of course," replied Mr. Nicholson, " as a man of business you 
want money's worth for the money you pay, and if you deal with 
a respectable firm it is far more to their interest for them to let 
you have what will answer your purpose than to sell you a manure 
which will disappoint you, because they would, in such case, soon 
lose you as a customer altogether. So we must commence fairly 
all round, and have some confidence in the men we deal with. 
If you don't do this, but are fearful that you will be cheated, you 
won't know what to do, or with whom to deal. I should say first 
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make up your mind that you are dealing with honourable men, 
whose interest it is that you should have a manure which shall 
answer your purpose, and then treat with them in a sound 
business-like manner." 

" Good advice," says Holmes, " I quite admit it as far as it 
goes, but I have not yet got to the bottom of this job. I do not 
see what can take away the phosphate. If they are right in saying 
they sent me 28 per cent, soluble, and I have only got 23, what 
has become of the 5 per cent, which is missing ? Now, Mr. Robin- 
son, you are a bit of a chemist, I believe, and you are fresh from 
College lectures, what do you say ? " 

Robinson, being thus put upon his mettle, said that Professor 
Grimshaw had been lecturing lately on that very subject, and 
he explained it very simply by showing that tetra-hydric calcic 
diphosphate could under certain circumstances take the form of 
dihydric dicalcic diphosphate, and this accounted for the reduced 
superphosphate. • 

" That may be a very clear explanation to you, Mr. Robinson," 
replied Holmes, " but I cannot say I quite understand it. Now 
you know I am a plain speaking man, and I don't pretend to 
know the language in which you are talking. Is the English 
language too poor to find words to explain the matter ? " 

" The explanation is clear enough," said Robinson, " and I 
know that is the right answer, but for the life of me, I can't tell 
vou any more about it. These things can only be explained in 
proper chemical language." 

"lam afraid," said Holmes, " until you can give some more 

distinct answer than this, very few farmers will be any the wiser 

for that explanation. However, Mr. Nicholson, I really should 

like to know something about this, which I can understand. If 

you want to establish my confidence you must let me use my 

judgment, for directly you blindfold me you cause me to doubt ; 

and I may in this way have doubts on my mind when I ought to 

have the perfect confidence you are recommending to me. How- 

c 2 
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ever, here comes Jack, so I suppose they have finished drilling, 
and now we will all walk homewards." 

As soon as Jack had joined the party, Holmes resumed the 
subject, calling upon Mr. Nicholson to remove from his mind the 
mystery involved in this dispute between . him and the manure 
manufacturers. This he did in the following manner : — 

" Our reason for using superphosphate is to ajdd to the land the 
phosphate which is necessary for forming bone in the animal. If 
phosphate did not exist in herbage, and in our crops, these would 
be imperfect as food, and the animals feeding upon them could 
not form the skeleton of the body. Because it is necessary for 
animal life, it has also been made equally necessary for vegetable 
life, and hence there must be a supply in the soil if the crop is to 
grow. This constant demand upon the soil causes, after a time, a 
shortness in the supply in the land, and we find it necessary to 
add some to the soil in the form of manure. But, in order that 
it may be useful, it must be dissolved in water, otherwise it can- 
not pass into the small water pipes which run through the plant. 
The old-fashioned plan of using bones gave the supply very slowly, 
and Liebig proposed a plan for making bones work more quickly. 
He advised farmers to add some strong acid to the bone, and in 
this way he got the bone in such a condition that much of it 
could be immediately dissolved in water. That which was so dis- 
solved in the water is called soluble phosphate, and that is what 
my friend Robinson prefers to call tetra-hydric calcic diphosphate, 
but you know it as soluble phosphate, and so does every farmer 
and manure dealer in the country, so we will stick to this name. 
It does not matter how the superphosphate is made, you have only 
to add a proper quantity of tepid water and let it dissolve for a few 
hours, and all the soluble phosphate passes into the water. Chemists 
have arrangements for determining the quantity of soluble phos- 
phate dissolved out of a sample. Your superphosphate very likely 
gave 28 per cent, before Christmas, but in May it gave only 23 per 
cent, so you see about one-sixth of it appears to have been lost 
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You naturally suppose that this portion of it has been lost, but this 
is a mistake. That portion which is missing has simply changed 
its form, and by reason, of that change of form it now requires 
more water and longer time to dissolve it. Chemists have said 
that when it has undergone this change it is of little value, but 
farmers tell a very different tale. Whether a certain quantity be 
soluble in a tumbler of water or in a gallon of water it is phosphate 
still, and is valuable as a manure. I think you ought to be told by 
your analytical chemist whether the missing portion of that which 
was guaranteed be in the manure or not, and if it be there, then 
pay your money like a man." 

" I am right down glad," said Holmes, " to hear your remarks, 
Mr. Nicholson, for I have no doubt the manure is all right after 
all, and I hate to have a difference about a bill, especially with a 
good and respected firm. Then you think all the phosphate 
which has been properly prepared should be paid for, even when 
it appears to have thus become reduced in strength." 

Mr. Nicholson went on to say, " I certainly think it is only fair 
and just, as between man and man, to do so. But I may tell you 
another fact about it which may lead you to see that you really 
gain by this change, and that is, you will find when you are using 
manure which dissolves in water very quickly, there is a risk 
in some soils of its making a great dash in the growth for a short 
time, and then you will find all has been used up or washed 
away 3 so do not forget, in giving your turnips their breakfast, this 
reduced phosphate will help to provide something which they can 
feed upon right up to the end of the journey. Because the 
quantity has been reduced, it has become customary to call the 
superphosphates which have gone back in strength "reduced 
superphosphates." 

" Thank you, Mr. Nicholson," said Holmes. " Why, I think 
even Jack can understand that. Now what do you call the stuff 
it is turned into ? " 
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" Well, I simply call it slowly soluble phosphate," replied I^Er. 
Nicholson. 

" And what do you call it, Mr. Robinsop ?" inquired Holmes. 

" Oh, I call it dihydric dicalcic diphosphate," said Robinson. 

" For pity's sake," said Holmes, " don't use such an out-of-the- 
way name again ; there is a deal too much dying about it to please 
me. No wonder the sheep get into such a dying way. Now 
then, Mr. Nicholson, as we are getting near home, just do as the 
parsons do — say a few words in conclusion, to clench the nail 
you have been driving." 

So the discussion upon the manure bill ended by Mr. Nicholson 
saying, " All I need further say is, we have got phosphate in three 
distinct stages ; very soluble, as in superphosphate ; slowly 
soluble, as in the reduced superphosphate; and very slowly 
soluble, as in bone and mineral phosphates. But each has 
its proper use, and you must put each to its proper use, just as 
you would avoid entering a heavy cart-horse for the Derby, how- 
ever long his pedigree, or however great his value." 



•»u. 



CHAPTER VI. 

THE BREAD AND BUTTER DEBATE. 

On the return of the party Mrs. Holmes received them by- 
saying, "lam really glad you have got back, Holmes, and I am 
sure the gentlemen must be tired, but it seemed to me you never 
would get across the Barn-close ; you stopped and stopped, as if 
debating on politics. Surely you have not been getting Mr, 
Nicholson in for a lecture in the open field ; it would have been 
only fair to have got him to do it in the house, for my sister and 
her husband, Mr. Forbes, have come to tea, and Dr. Whichcord 
has also dropped in, and they would have been pleased to listen 
to it." 

" Well," said Holmes, " I don't think you would have been 
interested in it, for it had nothing to do with your part of the 
business." 

Mrs. Holmes silently resolved to owe her husband one, for so 
cleverly bringing her domestic matters at once to the front. 
Scarcely were the party seated at the table when Mrs. Forbes in- 
formed Mr. Nicholson that she understood he was going to lecture 
the ladies next winter, and that she wished to know what it was 
all to be about. The attack was too distinct to be evaded, and 
Mr. Nicholson sought cover from it by remarking, that any as- 
sistance he could render the ladies should be at their command, 
and he inquired if she saw any way in which he could be of 
service. Mrs. Forbes did not care to satisfy him fully, but said 
that, as a matter of fact, it appeared to her that science had no 
aid to render in domestic matters, and that he would be a venture- 
some man who dared to pass the threshold of the female domain. 
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" I must give you credit, Mrs. Holmes, for the splendid bread 
you have," said Dr. Whichcord; "and the butter is better than 
ever." 

"Well, both are made at home, Doctor," said Mrs. Holmes, 
" and I believe I have at last got my butter nearly as good as it 
can be. If all is well, I shall take the prize at our local show next 
time, and as it is I am getting id. per lb. more this season than I 
have done before, although the market is not generally so good." 

" But how do you account for that, Mrs. Holmes ? " inquired 
Dr. Whichcord. " We medical men naturally proceed from effect 
to cause, on the persuasion that where an effect is observed there 
must be a cause, and we ought to be able to find it out I often 
noticed your butter, and always found it wonderfully well made, 
but it had some very slight flavour about it which was rather 
peculiar." 

" Well, Doctor, if the truth must be told, I think the cows got 
at some weeds in the field, which flavoured the milk, and that was 
how it arose," said Mrs. Holmes ; " but it was always a trouble to 
me when I wanted to put the butter down in pots. The butter 
never seemed to keep as well as it ought; anyhow, I blamed 
Holmes for it, for I cannot look after the herbage the cows feed 
upon." 

It was no new matter to Holmes, and he at once explained to 
Dr. Whichcord that it had been the case all the year round, and 
that it mattered not whether the cows were tied up in the sheds 
and fed there, or whether they were on the pasture, and he ap- 
pealed to him, and also to Mr. Nicholson, whether this did not 
show the cause to be independent of the weeds. Both of these 
gentlemen agreed to acquit Holmes of the responsibility. 

" But," inquired Mr. Nicholson, " how about the dairy ? Is 
that well ventilated, and are the tins properly scalded ? " 

On the latter point Mrs. Holmes was satisfied that boiling 
water — right down boiling water — was never spared, for she knew 
the necessity of that, but she admitted she had only been able to 
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open her dairy window freely this spring and summer, whereas before 
she had to close it at times to keep out the smell from the pond. 

" That is the cause," said the Doctor. " Don't you agree with 
me, Mr. Nicholson?" 

" Yes," said Mr. Nicholson. " That appears to me very pro- 
bable, for the effluvium arising from the pond, as I noticed it some 
eight months back, was very likely to flavour the cream ; and I 
am sure Mrs. Holmes knows even better than I do how important 
it is to keep away from milk those little particles of decaying 
* matter which are so frequently thrown off." 

" Then do you think anything was thrown off from the pond ? " 
inquired Mrs. Holmes. 

" Very probably so," suggests Mr. Nicholson, " for you spoke 
of some smell arising from the pond, and you cannot suppose 
you smell nothing. There must be some matter thrown off to 
cause the smell, and especially an offensive smell ; and this matter, 
which was capable of irritating your nose, might have some effect 
upon the cream." 

Here Mr. Forbes joined in the discussion, and remarked — "I 
have had as much experience in dairy work as anyone, for we make 
a good deal of cheese \ and one reason why no dairy should have 
a pipe or drain to carry away the slops and washings is because 
of the air coming up the pipe. Sour matters will cling to the 
sides of the pipe, and this will give the dairy a bad air, which 
injures both the butter and the cheese. If such a pipe or drain 
were allowed, it ought to be plugged ; but still it is a very bad 
plaa I have no doubt the foul air coming from the pond has 
lost Mrs. Holmes many a pound in the sale of her butter." 

"Well, Holmes," interposed his wife, "this looks like profit 
No. 2 from keeping the pond clean. Shall we call it a second 
golden leaf of promise ? " 

Enough had been said to raise the inquiry as to what was the 
profit No. 1. This necessitated the old tale being told once more, 
and much to Mr. Nicholson's amusement. Nor was it without much 
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encouragement to him as well, for he thus saw a result from his 
work which he had never looked for, and he knew that the seed 
he had sown was springing up into a harvest which he had never 
anticipated. 

Jack reminded his mother that she had given him some tea 
instead of his usual allowance of bread and milk, but she ex- 
plained that the milk was just on the turn from the hot weather, 
and so he could not have it. On Mr. Nicholson's suggestion, a 
few grains of carbonate of soda were added to some milk before 
it was boiled, and Jack's bread and milk was soon brought in as 
good as usual, much to the surprise of all. Mrs. Forbes was not 
content with being surprised, and inquired how this prevented 
the milk turning ; to which Mr. Nicholson quietly replied that he 
had heard it said that " he would be a venturesome man who 
dared to pass the threshold of the female domain ; " adding, 
somewhat humorously, " What good can chemistry do in domestic 
matters ? " 

Mrs. Forbes bowed in acknowledgment of the shot, whilst Dr. 
Whichcord laughingly said, 

" Well, Mrs. Forbes, that scores one for chemistry, anyhow." 

" Yes," replied Mrs. Forbes, " I must admit it does ; so now, 
Mr. Nicholson, do please explain the matter." 

He did so by showing that fresh milk always contained some 
soda, but as the milk became changed some milk acid was formed, 
and this made a sort of flirtation with the soda, so that the soda 
could no longer do her proper work ; but by putting some more 
soda into the milk, there was some one else provided to attend to 
the work, and thus the milk did not curdle. 

" Very good," said Mr. Forbes, " but why cannot they do the 
same sort of thing with milk which is going to be sent away by 
railway." 

" So they do," said Mr. Nicholson, " and it saves a good deal 
of milk from being spoilt." 

Mrs. Forbes, wishing to make her peace with Mr. Nicholson, 
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inquired if he could tell her how it was they had so very much 
trouble at times in the cheese-room in the hardening of the 
cheese, and why some cheeses would crack and almost burst, 
whilst others seemed to go on quietly and become ready for sale 
with very little trouble. 

In reply, Mr. Nicholson said, " that this was just one of those 
things which even chemists are puzzled about, and it showed how 
important it was that ladies should know something about the 
chemistry of milk, as their practical experience would thus help 
them to explain what can not be explained by chemists, who 
know little about the temper and habits of cheese." 

"Do you intend to explain all about milk and cream and 
cheese in your lectures for the ladies ? " inquired Mrs. Forbes. 

" If I do venture to give them any explanation of these and 
similar matters," replied Mr. Nicholson, " I shall certainly avoid 
lecturing them, as I know I should get the worst of it for my 
presumption, but if I can get them to help me to explain some of 
their difficulties, both they and I may be gainers by it. Before we 
meet again try if you can find out why Mrs. Holmes' bread is so 
much better than that we get in town, and why country bread is 
such a treat to those who are accustomed to bakers' bread ? I want 
to know something more about this, and you ladies can help me. 
Now, Jack, you must not let them forget about it. 7 ' 

The ladies, however, promised that they would help in the 
work, and some future meeting was hinted at Holmes, in bidding 
good-bye to Charlie Robinson, said, "he hoped that he would 
practise himself in the English language a bit more, not only for 
his own sake, but for telling others what he knew of chemistry, 
for he thought the use of such out-of-the-way terms often pre- 
vented people from understanding what was known, and in some 
cases was even made a cloak for ignorance. But we have not 
seen the clover, Mr. Nicholson. I declare time has gone so 
quickly we have not done one-half I intended you to do. I really 
wish you would come over again." 



CHAPTER VII. 

EXHIBITION BEAUTIES. 

Dr. Whichcord having offered seats in his carriage to Mr. 
Nicholson and his friend Charlie Robinson, they were soon on 
the road for Wrexborough, and the Doctor explained his views to 
Mr. Nicholson about some experimental trials of manure in that 
neighbourhood. They were both agreed in the general policy of 
the work, and each expressed a willingness to aid in its execution 
before they parted. 

" Well, Nicholson," said Robinson, " I don't think so much of 
your friend Holmes. He is much too personal in his remarks to 
please me. I see no reason why you should bring science down 
within the reach of every tomfool." 

"Come, come, Robinson," remarked Mr. Nicholson, "that 
won't do. The fact is you thought to choke him off by using 
terms you knew he could not understand ; but by telling you this 
plainly he placed you in a position which necessitated your ex- 
plaining it to him in a way that he could understand, and it 
strikes me that my friend Charlie Robinson couldn't do it." 

" Well, if truth must be told," said Robinson, " I did not know 
more than I had told him, and I knew the answer was right, so I 
stuck to it ; but, confound the fellow, he carried off my wickets 
sharp." 

" Take my advice, Charlie," said Mr. Nicholson; " if you cannot 
understand what you are taught in College, act as Holmes did to 
you, and ask your professors whether the English language is not 
rich enough to enable them to explain matters in English without 
introducing other languages simply for ornamental purposes." 
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Robinson tendered his thanks, accompanying it with a very 
peculiar whistle, which was rather suggestive of non-compliance 
in the recommendation given. 

As soon as the carriage had wheeled away from the farm, the 
little party were soon in consultation, for Mrs. Holmes at once 
asked her sister if she could see how they were to reply to Mr. 
Nicholson's inquiry about the bread. Before she could make 
any reply Mr. Forbes remarked, " I am glad you have got some- 
thing to puzzle you, for when people think they know all about 
everything, they are easily offended if any one offers to teach 
them. Mr. Nicholson was quite right when he said if he could 
get the ladies to help him to explain some of their difficulties, 
both they and he would be gainers. Now then let us try to thresh 
out this question he asked about the bread. What do you say, 
Mrs. Holmes?" 

" I only know," said Mrs. Holmes, " that it wouldn't pay me to 
buy bread for our use, for bakers' bread never seems to satisfy 
the appetite. If they eat it when it is quite new it gives them 
indigestion, and if you keep it two or three days it gets too dry 
and stale, but our bread is as good for eight or ten days as it is on 
the day it is baked. What do you say, Jack ? " 

Jack told them that when he had bakers' bread he always 
wanted something with it, but he could enjoy their bread as it 
was. 

" Ah," said Holmes, " it is as the shepherd said this morning 
about the swedes not being as proofy as they ought to be. But 
after all, this does not answer Mr. Nicholson's inquiry ; he wants 
to know why it is so, and we have only got to the old woman's 
answer — because it is. That won't do for him, and I am afraid 
we shall not get beyond this until he comes to help us." 

Not many days after, Holmes told Jack on his return from work 
that Mr. Thompson, the steward, had called and wanted to know 
if he was going to the show of the Royal Agricultural Society, 
which was to take place within easy reach by rail, and he recom- 
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mended that Holmes should take Jack, and that he had arranged 
to do so. The day soon arrived, and both at length entered the 
showyard. Few sights are more impressive than the extensive 
arrangements made for one of our national exhibitions, and how- 
ever much Jack was astonished by the general view of the exhibi- 
tion, Holmes was almost equally surprised. 

" Well, Jack," said Holmes, " what shall we see first ? " 

" Let us see the sheep," replied Jack. 

It was indeed a grand display, and Jack gradually realised, as 
he passed on, what was meant by a well-made sheep — more, in 
fact, than he had ever done before. His father's flock was one of 
good, useful quality, but, in comparison with these, they appeared 
a poor lot Jack was disposed to linger amongst the sheep, for 
the young fellow loved them ; and when Holmes told him they 
must go on, and asked if he had picked out his favourites, he was 
quite ready to point to two pens of ewes, either or both of which 
would have rejoiced his heart to secure for their farm. 

" Well, Jack," said Holmes, " we will talk to shepherd about 
these Jwo lots, and if he thinks they will do for our farm we will 
try and buy them." 

Jack could scarcely believe his ears, for he now felt sure they 
would have the ewes, and that shepherd would be glad to have 
them added to his flock. After taking another look at his 
favourites, he went the more willingly to see the cattle; but 
although his fancy did not run so much in this direction, his 
astonishment was unbounded at these marvels of growth. His 
surprise found no expression in words until he came to the cows 
in milk, and he was more than ever astonished to be told that 
some of their own cows at home would give several times as much 
milk as these. He naturally inquired how it was they didn't care 
about their giving more milk, and how they managed to suckle 
their calves ? 

Holmes explained to Jack that they seemed to care more about 
shape and fat than milk, and they got much of the milk for the 
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calves from other cows ; but that he didn't like the plan, for he 
thought if they chose to do so, they could make their cows better 
milkers, and it would be better for the calves in many ways. Jack 
left the cattle with less regret than the sheep. 

The horses, pigs, poultry, and implements offered such an 
extent of sight-seeing as stretched Jack's feelings of surprise to 
their most extreme limits, and when the day was drawing to a 
close, his mind seemed almost confused with their endless variety, 
and he said — 

" I am really too tired to look at anything else." 

Early on the following morning Jack told the shepherd about 
the two pens of ewes he had chosen in the show, saying his father 
had promised to purchase them if he thought they would do well 
in the flock. George would willingly have spared Jack the disap- 
pointment, but he was obliged to say — 

" They ewes won't do for us at any price, any more than as 
many Duchesses could do in my cottage. They have been ac- 
customed to rare good keep, and if you keep them up as fat as 
they are now, they will never do well. No, Jack, it won't do ; 
they be beauties no doubt, but they have been spoilt for us by 
being fed up for show. It is a pity, no doubt, but these big 
breeders must make a sacrifice for the credit of the flock. I 
knows all about it, Jack, for I had to help for some years on a 
farm where they showed their sheep almost every year, and I 
heard the master say as much." 

Jack told his father what the shepherd had said about his 
favourite ewes, but instead of his being surprised, he said — 

" I knew, Jack, I could safely promise to buy those ewes, as 
. there was no chance of George wanting to add to his troubles. 
We must have something hardier and more useful for our pur- 
poses, but you won't forget your favourites in a hurry, I think, nor 
the lessons you may learn from George's decision." 



CHAPTER VIII. 

THE LADIES DEMAND EQUAL RIGHTS. 

Mr. Nicholson soon called again on Mr. and Mrs. Holmes, 
and was welcomed by them, not as one who was paying his 
second visit, but as an old friend, for such he had become in that 
household. 

" Anything new in AVrexborough ? " inquired Holmes. 

" The only news I have," said Mr. Nicholson, " is from the 
Doctor. He called this morning to say that he was at the Castle 
yesterday, and spoke to the Squire about the experimental trials, 
and he says he will gladly help with some of his friends to get the 
thing done. He proposed that Mr. Thompson, you, and I, should 
make the arrangements in time for another season, and pick out 
some five or six farms in the neighbourhood which would com- 
pare fairly with each other. He also said he should come over 
some day and see how your experiment was going on, for he 
thought it was a move in the right direction. He told the Doctor 
he should like to come and see my class begin their work next 
winter, so you see we shall begin under good patronage." 

Holmes was greatly pleased at the news, for the Squire was a 
good landlord and wished well for his tenants ; but he was so 
engaged in political affairs that he rarely saw his tenants except 
when shooting over their farms. Mr. Nicholson naturally inquired 
of Mrs. Holmes if she and her sister had come to any conclusion 
about the bread question, and having been told what had transpired 
he proposed to defer saying anything about it until after they had 
had their walk over the farm. 

Holmes and Mr. Nicholson walked quietly away for the clover 
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field, and Holmes explained all that had been done, and that the 
cut of clover on the one piece was nearly three times as good as 
on the other, and that it appeared to be of much better quality, as 
there was no weed rubbish grown up in it. 

" Yes," said Mr. Nicholson ; " this is a very good experiment, 
although you did not intend it as one. I often find that many of 
our best lessons are to be learnt from accidental work of this 
kind. It is certain that you have gained something considerable 
in the clover crop, and the second crop looks as if it were going 
to do similar good work ; but I . shall be much mistaken if you 
don't find a marked difference in the wheat also. When this ley is 
ploughed you will find much more clover root in it than on the 
side which the ewes ate down for you last autumn, and you know 
as well as I do, that the wheat rejoices in a close network of these 
roots to feed on. Your experiment here won't end this season, I 
can see. Now let us go to the swedes." 

Here they found Jack helping at the hoeing, so Mr. Nicholson 
naturally inquired of him if there was a good plant on the 
ground. 

" Yes," replied Jack ; " it's good everywhere, and yet the fly has 
been very thick ; but father had some mustard sown, and the fly 
took to it and scarcely touched the swedes. This was what you 
recommended, if you remember, and it answers well. George was 
telling me that Mr. Humphreys, of the Grange, has tried a little 
mustard for some years past, and he finds it answers very well." 

Mr. Nicholson contented himself by saying that the rule to be 
followed was to get some quick-growing but cheap seed, which 
should yield a leaf which would keep the fly well fed while the 
swede was getting into rough leaf; and probably some other seeds 
besides mustard would come into use. 

In looking over the field, there was no doubt as to which of 
the swedes were growing most rapidly. The double dose of super- 
phosphate was clearly beating the smaller quantities of super- 
phosphate upon the dung. 
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" But," inquired Mr. Nicholson, " how was the larger lot of 
superphosphate applied to the land?" 

" We drilled that lot with the seed," said Holmes, " for I thought 
we wouldn't risk all the field by sowing nearly all broadcast. We 
farmers must be cautious, you know, Mr. Nicholson. It is a 
serious matter to us to lose a crop." 

" Never mind, Holmes," said Mr. Nicholson. " You will have 
some good swedes, but I think you will find before winter 
that those which are now leading away so fast will be overtaken by 
the others, and that the slow and steady ones will after all win the 
race. But how about the other two superphosphates — the 28 and 
23, you know?" 

These on examination looked as equal as possible, and nothing 
could be said for the present about them one way or the other. 

When the walk on the farm was ended, Holmes brought Mr. 
Nicholson in for some tea ; and, much to his surprise, Mrs. Forbes 
and Jack awaited their arrival. 

"You see, Holmes," said Mrs. Forbes, "your wife kept her 
promise, and sent over the gig for me as soon as Mr. Nicholson 
had come, for I want to hear what he has got to say about the 
bread, and then I must ask him about another dairy matter." 

" Come, come," said Mr. Nicholson, " this is quite turning the 
tables upon me. I was expecting to hear what conclusions you 
ladies had come to, and now you want me to tell you about it. 
That was not my bargain at all. I really meant what I said in 
offering to help you, if you would help me. As to the facts, I 
think we are agreed that Mrs. Holmes' bread is very much better 
than ordinary bakers' bread." 

" I said that the one is more proofy than the other," interposed 
Holmes, " just as shepherd says of the swedes." 

" There, I think, you are right," continued Mr. Nicholson ; " in 
other words, it has got more nourishment in it, but how this is I 
am not quite prepared to say. Of one thing I am sure, that in 
Mrs. Holmes' bread you have got no adulteration, and this you 
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cannot always say of bakers' bread. A case came under my 
notice some years ago in which a miller had two mills adjoining, 
the one a flour mill and the other a paper mill. The store-room 
was made use of for both the mills. A strange man was sent to 
the store for some alum to mix with the flour, but going to the 
wrong cask he brought some sugar of lead, and it was mixed with 
the flour instead. As soon as the bread came into use the doctors 
were quickly busy, and the town crier went round telling the people 
not to eat the bread as it contained poison. The miller, however, 
confessed the mistake, saying that in some cases he used alum 
with the flour, as people would not buy bread which did not look 
nice and white." 

" Very likely it is the alum which makes the bakers' bread have 
a sour taste so soon," said Mrs. Holmes. 

" It is only fair to say," added Mr. Nicholson, " that we must 
not charge all millers with this offence. They have to meet the 
requirements of their customers, and I suppose it is no secret of 
the trade that there is a good deal of difference in flour. A miller 
who was going to send flour for Mrs. Holmes to use would not 
send .the same flour to a baker, because they want different kinds 
of bread, and what would suit the requirements of the one would 
not suit the profits of the other. A baker wants a flour which will 
carry the greatest weight of water, so that he may have the heaviest 
weight of bread for sale ; and if the colour is not white enough, 
this difficulty must be got over by some means or other. Mrs. 
Holmes, on the other hand, wants her bread of a natural colour, 
and she does not want its weight increased by water, which will pass 
off in a day or two, leaving the bread harsh and stale, so the miller 
has no special trouble in preparing her flour. I do not think, how- 
ever, I go too far in saying that there is much more to be known 
about the preparation and use of flour, before we have learnt how 
to use it most profitably for the rich as well as for the poor. It is 
in this work I want you ladies to help me, and I shall still hold 
you to your promise." 

d 2 
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" Anything we can do to help," said Mrs. Forbes, " I am sure 
we shall be pleased to do, and now we know more about it we 
may be able to do so. But I want you to tell me why I have sa 
much trouble about potting my spring butter. Many people 
cannot pot this butter, and I am not much better. Can you tell 
me why there should be this trouble in the spring, which passes 
away as the summer comes on." 

" The only clue I can give you is the fact that spring vegetation 
has a vigour of growth which makes the cream richer in ferment^ 
able matter (what chemists call nitrogenous matter) and this has 
such a restless character that it stirs up a sort of revolutionary 
action in the butter, and so it will not keep." 

" But," inquired Mrs. Forbes, " do you really think the sunlight 
is different in spring time, or differs at one time from another ? " 

" I know it is," says Mrs. Holmes ; " why, didn't I go from home 
last spring, and I particularly asked Holmes to see that the blinds 
were kept down, so as to protect the new carpet in this room from 
the sun. Just like the men, he came into the room, had the 
blinds up, forgot all about the sun, and three days of the sun then 
did more damage to the carpet than three weeks of the summer 
sun. I know it is not always alike." 

"Well then, Mrs. Forbes," said Mr. Nicholson, "it is quite 
possible that the sunshine may use this additional energy to- 
arouse vegetation from its wintry sleep, and the early growth of 
herbage in spring may be stronger than usual. However, ladies, 
in this I think we shall all agree : you have duties to discharge 
which require the exercise of thought and judgment, and you will 
best perform those duties by knowing the nature and the character 
of the things you have to deal with, and this is what is meant by 
Science." 

" If that be the case you really must arrange to let the ladies 
attend your lectures next winter," said Mrs. Forbes ; " for I am now 
quite sure there is much about our work we don't understand." 

" I say, Father," whispered Jack, " sha'n't we be a jolly party?" 



CHAPTER IX. 

THE SQUIRE'S VISIT. 

The glorious harvest weather made Holmes and Jack busy 
with the corn, and no idle hands were to be seen on the farm. 
The heat was great, but this only served to keep up a higher 
pressure, for all felt an interest in the crops of the farm. They 
never spoke of the master's corn ; it was " our corn " and " our 
sheep." Holmes was a good and prudent master, and he had the 
good fortune of being able to inspire his men with feelings of 
mutual respect and good wishes. The steam was up indeed \ the 
machinery of the farm was working at its best, and the corn was 
being rapidly gathered in, and in consequence the fuel and liquor 
required for these animated locomotives had to be freely but 
prudently supplied. It was hard work, it is true, but it went on 
right merrily ; and it was in the midst of this scene of labour 
that the Squire found Holmes and his party when he rode over to 
pay his promised visit. 

" Health and happiness to you all," shouted the Squire, as he 
reined up his horse ; " and if you pass me your firkin, Holmes, 1*11 
drink to it with all my heart." 

" Well, sir, we have got two taps going ; we have got some 
light ale, and we have got some cold tea — which may I pass to 
you ? " 

" I'll try the ale," said the Squire ; " and now I drink to your 
health and happiness." 

" Now, all hands," shouted Holmes, " here's the Squire's good 
health, and right glad we are to see him." 
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The order was heartily obeyed, and the Squire proceeded to 
inquire whether the men liked the tea instead of the ale. 

" Well," said Holmes, " the fact is, I like them to have their 
choice, for, working as they do in the sun, men must have plenty 
to drink ; and if they have nothing to drink but ale, they either 
do not drink as much as they want, or they get rather fresh, and 
neither they nor I like that, so I have some cold tea as well, and 
they drink quite as much of it as they do of the ale." 

" But do you think there is any goodness in the cold tea ? " 
inquired the Squire. 

" Well, sir, I don't pretend to know how that is, but one day, 
when I went into Wrexborough with Jack to hear one of Mr. 
Nicholson's lectures, I heard him say that both coffee and tea gave 
a stimulus which enabled men to labour for a longer time than 
they could work upon ale, and they had less effect upon the head ; 
so I thought we would have both, and let the men take their 
choice." 

"So I suppose, Holmes," replied the Squire, " your men are re- 
freshed without getting fresh. Well, I shall leave my contribution 
to the men's club; and now I want to have a look at your 
swedes." 

Holmes acted as guide for the Squire, calling Jack to come and 
hold the horse. They spoke of Mr. Nicholson's lectures during 
the winter on their way, which Holmes said had made them think 
about what they were doing. 

" Speaking as a practical man," Holmes said, " I think we shall 
gain much by knowing more of what we are about, and why we 
find it best to do things as we do." 

" And so these are your swedes ? " said the Squire. " Now let 
me know all about them." 

Their history was soon told ; but progress had been made in 
their growth since Mr. Nicholson had been there. The swedes 
which were then leading in the race had still the biggest bulbs, 
but their leaves told the tale that their race was well-nigh finished. 
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The mildew had settled on the leaves and nearly covered the 
surface. The sight was far too familiar to Holmes, and he knew 
he had little more to hope for there. 

" Jack/' said Holmes, " as soon as the Squire is gone you must 
tell Tom to bring up the strong horse-hoe, and let him take off 
the shares, and put in the stirrers, and tell him to work between 
the rows as deep as he can. This mildew has increased wonder- 
fully during the last few days." 

" How do you account for this mildew, Holmes ? " asked the 
Squire. 

" I really don't know how it is, nor what the dusty stuff is," 
replied Holmes. 

" I know," said Jack, " what Mr. Nicholson compared it to. 
He said all this dust was a number of very little plants which 
settled on the leaf when they had the chance, and were like 
thousands of little leeches sucking the goodness out of the plant. 
And he said the best plan was not to give the mildew the chance 
of settling on the leaf." 

" Very good, lad," remarked the Squire, " but did he tell you 
how you could prevent the mildew pitching on the leaf." 

" Oh yes, sir," replied Jack; "just look at the rest of the field. 
Those swedes are growing, and the mildew can't pitch there ; 
these have run themselves until they are dead beat, and because 
they can travel no further, the mildew settles upon them. I re- 
collect Mr. Nicholson saying that in the East, where they have 
very long journeys to make, some of the camels and horses are 
sometimes worn out, and can travel no further. The vultures and 
carrion crows soon pitch upon those that are dead or disabled, 
and feast upon them, but they don't touch those that are travelling 
on ; and he said so it was with the swedes. If they stop growing 
in the hot, summer weather, down comes the mildew like the 
vultures, and they feed upon the swedes, and so they have little 
chance of growing again. The only hope, he said, was to 
stir the ground deep, and if some rain came soon they might 
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make a start before much of the goodness had been sucked 
out of them." 

" I am very pleased, Holmes," said the Squire, " to find your 
son remembers what Mr. Nicholson told him. I promised Mr. 
Nicholson to attend the first lecture of his next course, hoping I 
may encourage the work, and now I shall do it with the greater 
satisfaction. I must get Thompson to see some of my other 
tenants, and get them to give their lads a chance." 

" It won't do any of us farmers any harm to go as well," said 
Holmes. " It can't do us any harm to be set thinking a bit 
about our work, so I am the more pleased to hear you mean to 
come to the first lecture." 

" Good day to you, Holmes," said the Squire. " I have been 
much pleased with what I have seen on your farm, and not less 
so with what I have heard. Good-bye, Jack ; stick to your work 
well, and when I come again I will see if you recollect anything 
else Mr. Nicholson told you." 

The Squire was soon homeward bound, and Jack was quickly 
off to get the horse-hoe at work in the field. 

No very great success attended the horse-hoeing, for the con- 
tinuance of dry weather, so good for the harvest, was unfortunate 
for the mildewed swedes, which would have been helped by rain. 
The general tillage of the other swedes was properly attended to, 
and they kept up a steady growth. When at length the rain did 
fall they were helped on greatly by it, and by the end of September 
the slow growers had clearly made the greater size. In fact they 
kept on their steady pace well into the month of October, and 
when they ceased to increase in size they still continued to get 
more solid. As Jack was then helping the shepherd again, both 
went to have a look at the swedes. 

"Well," said George, "there is no mistake about a difference 
in these swedes. Just you take one of them in your hand, and 
then let us go to the mildewed swedes. Do you notice any 
difference in the weight and hardness ? You cut them with my 
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knife ; that'll tell you which is hardest. Now you taste a bit of 
each." 

" There is a difference, George, and no mistake," said Jack ; 
"and if you look at them where I cut them, it is just as Mr. 
Nicholson said, in one case you have got storehouses which have 
never been used, and yet they want to be repaired, and in the 
other case the store rooms are filled with good food." 

" Just so, Jack," continued the shepherd. " Well, master told us 
he saw some swedes last season three times as good as ours. He 
will say there is as much difference in this field when he tries 
them. Tom, when he drilled those on the dung, said we weren't 
putting in enough manure with the seed. He don't say so now, 
for they are a very good and equal lot all through. We shall do 
better for the ewes this winter, Jack, and I hope master won't 
spare the hay. We sha'n't want much, but I'd like to begin early 
enough this time, and then we shall have a better time of it in the 
spring, I hope, for things were awfully bad last season." 



CHAPTER X 

A GOVERNMENT SCHOLARSHIP. 

Mr. Nicholson issued the notices for his second course of 
lectures under much more favourable circumstances than the first, 
and the number of applicants greatly exceeded his expectations. 
The action taken by Mr. Woodford's steward had led to the 
object of the lectures being made better known. A week before 
the time fixed for their delivery it became clear that a larger 
lecture room was necessary, as the list very nearly reached 100. 
With the help of Dr. Whichcord the difficulty was overcome, and 
when, in accordance with the previous arrangement, Mr. Wood- 
ford presided at the first lecture, a goodly gathering of attentive 
listeners welcomed Mr. Nicholson to his duty. 

In that gathering Mrs. Holmes and Mrs. Forbes found many 
other ladies associated with them, and the number of men was 
fully as great. The boys were brought to the front, and the 
adults arranged themselves behind according to their inclinations. 

The Squire, in introducing Mr. Nicholson, took occasion to 
remark that a very important work had been proceeding in their 
midst which had not been half as well known as it deserved to be. 
He had come forward on this occasion, hoping it would encourage 
his tenantry to give attention to Mr. Nicholson's lectures upon 
agricultural science. He was glad to learn that the Government 
had determined to render the same assistance to the Principles of 
Agriculture which had for many years been given to other branches 
of Science. It was his intention at once to put himself in com- 
munication with the Government Department of Science, and 
establish a Government Scholarship of £$o a-year for the pupils 
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of the Wrexborough Science Class, so as to enable the best of 
these pupils to go to some good College for one or two years, and 
make higher progress in science. He hoped, when the scholar- 
ship was awarded in the following June, that it would be given to 
someone who would become a credit to the school, and hereafter 
a credit to his estate. 

The first lecture was largely devoted to an outline of the 
general work to be accomplished in the course. Jack noticed 
that it extended beyond the limits of the first course ; but there 
was, withal, a certain similarity which satisfied Jack that he re- 
membered much of the previous lectures. Although the class 
was differently constituted from the former, Mr. Nicholson 
evidently did not intend the work to lose any of its completeness. 
The lecture did not at first entirely fulfil what Mrs. Holmes and 
Mrs. Forbes had anticipated ; nor were they the only ones who 
found that the acquirement of the alphabet of science needed 
labour and persevering care. Mr. Nicholson's endeavour was to 
teach them as far as possible by stealth, and by a familiar re- 
presentation of what are commonly regarded as scientific difficulties, 
they often realised the truths which were therein embodied before 
they were staggered by the difficulty. At the conclusion of the 
first lecture Mr. Woodford expressed a hope to be present with 
them on some future evenings, for he was not only greatly pleased 
with the work, but also much interested in the subject. 

On leaving the lecture, the conversation naturally turned upon 
Mr. Woodford's handsome offer of a scholarship. 

" This is something quite new, I suppose ? " inquired Holmes 
of Mr. Nicholson. 

" Yes," he replied ; " it is quite a recent arrangement which 
the Government has made, which gives this opportunity for boys 
who want to study agricultural science ; but it will be some years 
before farmers will believe it — in fact, it looks almost too good to 
be true. Possibly you remember the trial of human nature made 
by one of our noble lords, who stood on London Bridge offering 
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sovereigns at a penny each. He never sold any, because the 
offer was thought to be too good to be true ; but can you not 
imagine the vexation of those who had heard the offer and passed 
on, when they afterwards found out that they might have had 
some real good sovereigns at a penny each ? " 

" I wish they would give me the chance," said Jack. " How- 
ever, I think I went in for some true gold before many who were 
here for this evening's lecture." 

Week by week the work progressed through the winter months, 
and many a cheerful interchange of views took place over the 
incidents of the lectures. At times it needed good sound British 
pluck to face the walk or drive when the weather was unfavour- 
able, but Mr. Nicholson had a thoroughly good attendance 
throughout his course of lectures. The exchange of views which 
took place near the Great Willow Tree had many similar counter- 
parts, and the merry faces of the class showed that all was not 
dull drudgery, but that the work often carried its own consola- 
tions. At length, however, the course of lectures was completed, 
and notice was given by Mr. Nicholson that the Government 
examination would take place about the middle of May. 

Jack had worked throughout with steady perseverance, and as 
this winter he had been driven into Wrexborough almost every 
week, he was much less tired than usual after his return, and his 
notes of the lectures were consequently more complete than 
usual. Many a time had he to refer to them to satisfy differences 
of opinion, and aided by his natural quickness of thought Jack 
gradually got to be a sort of referee. He certainly had had the 
advantage of taking a preliminary canter over the ground, and it 
is not saying too much for him that he made good use of this 
opportunity, which greatly helped him in the second course of 
lectures. With many cordial expressions of thanks to Mr. 
Nicholson, the lecturer and his class parted after the winter's 
course of instruction. The seed had been sown in the minds of 
many, but to trace the various issues would lead us beyond our 
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specified limits; suffice it to say when once the mind is awakened 
to a thirst for knowledge there is a great probability of the search 
being successful. 

The middle of June had scarcely arrived when Mr. Nicholson* 
received notice from the Department of Science that John Holmes- 
had gained the Woodford scholarship attached to the Wrex- 
borough Science School, with a request that the Department 
might be informed in which of the Colleges approved of by the 
Council of Education the scholarship would be held. Mr. 
Nicholson at once put himself in communication with Mr. Wood- 
ford, informing him of the award of his scholarship, and by the 
Squire's direction Mr. Thompson and he became the bearers of 
the pleasing news to Jack and his parents. To each it appeared 
to be a surprise, but there was something in the mother's smile 
which told of a hope long cherished, but never declared. 

"Jack," said Mr. Thompson, "the Squire bids me say he hopes- 
you will go on as you have begun, and he wishes you every 
success; but he also hopes that you will remember that your 
College work is but a preparation for learning more perfectly at 
home the duties of successful farm management." 

Mr. Nicholson told Holmes there would be two or three 
months before they need decide about which College would suit 
best for Jack, and in the meantime he would look into the matter 
for them. 

The spring and the summer found daily duty for Holmes and 
Jack, for in addition to the work upon the farm, the experimental 
plots of the district had been arranged in accordance with the 
Squire's wish. Upon Jack devolved the frequent duty of helping 
to keep all going on alike ; altogether he had a busy time of 
it, and so it passed quickly. The harvest time was passed with 
cheerful merriment, with little disposition to intemperance, and 
at the harvest supper hearty indeed were the good wishes of the 
men for Jack's success. 

The necessary arrangements were at length completed by the 
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kind help of Mr. Nicholson, and Jack's name was duly entered 
upon the books of Rodney College. Many a hearty cheer was 
given him as his father drove with him to the railway, and full of 
hope for the future he entered upon a path which was to him as 
yet unknown, but by no one was this hope more deeply felt than 
by his mother, as she took her parting look at Jack as he passed 
beneath the Great Willow Tree, brilliant once more in the golden 
hues of autumn. 



CHAPTER XL 

RODNEY COLLEGE. 

Holmes had not long to wait at Wrexborough station for the 
Northern Express. 

" Good bye, Jack ; don't forget the Squire's message, and our 
good wishes," said Holmes, as Jack took his seat in the train. 

"Trust me. I will do my best. Good-bye." 

Such was Jack's farewell reply. 

Scarcely had he time to notice his companions before a 
gentleman seated opposite to him entered into conversation with 
him, and learning that he was proceeding to Rodney College, he 
having but recently come over from America, quickly turned the 
conversation upon the Colleges in the United States. 

" England," he remarked, " has much to learn from the States 
as to the encouragement of those who devote themselves to the 
cultivation of the land. I happen to be a member of the Board 

of Agriculture for the State of , and I have therefore an 

opportunity of knowing what is being done there for agriculture. 
Very great help is given to our youths by our several State Col- 
leges, for these are not only very superior educational institutions, 
but young men — such as yourself — can enter at a small cost, for 
they allow them to take part in the work of the farm, and in this 
way the pupils contribute to their own support. I dare say 
your father has to pay ^75 or ^100 a-year for you at Rodney 
College ? " 

" No, sir," said Jack ; " our landlord and the Government send 
me, without any cost to my father ; and if it had not been for 
this help, I should not be going to College now." 
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Jack was then called upon to explain the system of the Govern- 
ment Scholarships, and the circumstances under which he had 
gained one of them. 

" Excuse me, sir," said another passenger, who had been listen- 
ing attentively to the conversation, " but I am a farmer, residing 
in the Midland Counties, and I am, therefore, much interested in 
this subject. Would you mind giving me some particulars as to* 
what your Boards of Agriculture do in the States ? " 

The American gentleman promptly responded by saying, " In 
our State, for instance, the Board of Agriculture consists of five 
members appointed by the Governor and Council of the State, 
one member chosen by the State Agricultural Society, one mem- 
ber chosen by the State Pomological Society, another member 
chosen by the State Poultry Association, and sixteen members 
elected from the various County Societies. It is the duty of our 
Board to see to the promotion of education amongst the youths 
who are growing up to be farmers, as well as amongst those who 
are already engaged in business as farmers. We do not consider 
education limited to schools and colleges, but a work which must 
be constantly going on, even amongst those who are men of 
experience. We secure the help of the best men to give lectures, 
and read papers on subjects of importance. We have to report 
to the Senate and the House of Representatives the condition of 
agriculture, the character of the crops, the causes of success or 
failure, and generally to render official assistance to the farmers 
of the State. I think we may say without any unfair boasting, 
that we are thus able to do much for the agriculture of each of 
the States." 

" But," inquired our Midland Counties friend, " do you find 
that the young men in your Colleges are willing to take any real 
share in the work of the farm, and are still able to attend to their 
studies ? " 

From the explanation given it was clear that very much de- 
pended upon what young men had been previously accustomed 
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to. If a youth had been in the habit of working hard, he found 
the time devoted to study a relief from labour, and he could profit 
by it On the other hand, a pupil who had not been accustomed 
to work hard, was so wearied by the labour that he could not give 
proper attention to the instruction. The pupils did not progress 
50 rapidly with this double duty, but it was considered in the 
States that a sounder practical education was thus obtained than 
could be otherwise secured. 

Jack, who had known what it was to work hard upon the farm 
and attend lectures afterwards, listened with intense interest to 
the conversation. He was now entertaining the hope of making 
far greater progress, because he would be free, for a time, from 
the labour of the farm. " For his part," he said, " now that he 
had taken his fair share in the work of the farm, and had learned 
something of the way things should be done, he thought he should 
progress better by giving all his time to lectures and study, for 
when he returned to his father's farm he could perfect himself in 
farm work." 

With such companions, and with subjects for discussion in 
which each took a warm interest, the journey was pleasantly 
passed. 

The afternoon of the day was well advanced when Jack, for 
the first time, rang the entrance bell of Rodney College, and 
giving his number to the hall porter, the luggage was taken to 
room No. 68, and Mr. John Holmes was asked to follow to it. 

" This is a jolly room," said Jack to himself, as he entered. 
His bed occupied a recess in the side wall, which was screened 
off during the day — an arrangement which left the room appa- 
rently as free as an ordinary study, and the clear space, although 
small, was abundantly sufficient for his requirements. A good 
chest of drawers fitted with a book rest over, a dressing table — 
which by day assumed the appearance of a study table — a good 
writing table, two chairs, and a carpet, constituted the entire fur- 
niture. There was nothing very particular in their arrangement, 

£ 
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but the room presented altogether an appearance of comfort, 
which, after careful survey, led Jack again to say "a jolly room 
for quiet work." 

It did not occupy Jack for any great length of time to dis- 
tribute his worldly goods in their proper places, and having 
refreshed himself from his journey, he resolved to wander forth 
and see something of the College arrangements. He naturally 
retraced his steps to the entrance hall, and watched the arrival of 
other students. Amongst these arrivals was No. 67, a slightly- 
built and rather delicate-looking young man, named Webster. 
Jack noticed him with the greater interest as he thought he must 
be his next door neighbdur. The hearty greetings of the old 
students readily distinguished them from the new comers, and 
Jack came to the conclusion that Webster and he were both 
freshmen. The arrivals gradually increased in number, and the 
cheerful voices made the hall and corridors ring again with merri- 
ment. At length the nine o'clock bell rang for supper in the 
dining-hall, and all took their seats according to their respective 
numbers. Jack found himself seated opposite to Webster. As 
most of the students had come from a distance, a substantial 
supper had been provided, and evidently met the requirements of 
the party. The hearty conversation of the old students rapidly 
extended to the new comers, and Jack was soon conversing with 
Webster and their neighbours. Their first meal was thus made 
very enjoyable, and they soon became acquaintances. 

As they were going to their rooms after supper, Jack asked 
Webster whether he had unpacked, and his offer of assistance in 
the unfinished work was gladly accepted. Webster's clothes and 
books did not cause much trouble, but Jack was utterly astonished 
at the rest of his luggage. In short, Webster's hobby was physical 
science, and as he had spent his holiday moments and most of his 
pocket money in making and purchasing various kinds of appa- 
ratus, he had got some useful things which he would not leave at 
home, for his heart was with them. The two young fellows exer- 
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cised all their ingenuity, and by the use of Webster's boxes — some 
of which were sacrificed for the work — they managed to get his 
traps satisfactorily arranged. This, however, sadly reduced the 
available space in Webster's study, but this was to him a matter 
of very secondary importance in comparison with the pleasure of 
having his apparatus around him. Jack and Webster both retired 
to rest that night with feelings of quiet satisfaction, and with san- 
guine hopes for the future. 
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CHAPTER XII. 



NEW FRIENDS. 



The College work began in real earnest on the following 
morning, and each of the new comers had to present himself to 
the several Professors of the College with a printed form, to 
which each of the Professors added his general opinion as to the 
respective attainments of the student in the different branches of 
science. These reports were finally passed to the Principal, and 
by him brought under the consideration of the Senate, which 
consisted of the entire staff of Professors. 

So far as Jack was concerned, the general summary of his 
report showed — that he had some knowledge of the principles of 
agriculture, very good in the chemistry of agriculture, no know- 
ledge of botany and physiology, no knowledge of veterinary 
surgery, but some useful knowledge of stock ; no knowledge of 
physical science or surveying, good at arithmetic. Consequent 
upon this preliminary examination, Mr. John Holmes was directed 
to attend the lectures upon the principles of agriculture, chemistry, 
and mensuration, the class for book-keeping, and the practical 
class in the laboratory. He was to attend the course of lectures 
upon physics, receiving supplemental instruction under one of the 
science tutors, and he was further directed to enter the preparatory 
classes in the schools, in order that he might prepare for the 
lectures upon the other subjects. 

The principle upon which the Senate acted, was to take care 
that students did not attend the lectures upon any science until 
they had learnt the alphabet of that subject, and were quite able 
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to take proper advantage of the higher class instruction given by 
the Professors. In some exceptional cases, the science class work 
was made use of as supplemental to the lectures. As a rule, the 
students who needed class instruction were placed in the tutors' 
classes, until they gave proof of a sufficient knowledge of each 
subject to justify their removal to the lecture classes. 

The students who were under the instruction of the Professors 
and tutors were not classified according as they might be new 
men or one year's or two years' men, but according to their 
knowledge of the respective subjects. One great benefit which 
was observable was the increased advantage it gave to the hard- 
working student. He soon separated himself from the idle 
fellows who would have not only interfered with the Professor's 
successful treatment of his subject, but prevented other men from 
taking full advantage of the instruction given. In some of our 
Colleges a few students in a lecture room, too ignorant of the 
subject to make any progress themselves, often interfere with men 
anxious to work, and make them miss the thread of argument 
upon which, perhaps, an entire lecture may be based. The 
system at Rodney College prevented this, and hence, when 
students were passed on for higher education, they were not only 
ready to take advantage of it, but they were, as a rule, persons 
who eagerly desired it These students were intent upon real 
matter-of-fact work ; and a fellow who was bent upon " skylarking " 
was as much out of his place amongst them as " a fish out of the 
water." 

Another advantage which Jack soon saw in the system was that 
the students were thus always classified according to merit. It 
was quite immaterial how long a student had been in the College, 
he never took rank in a higher class than his work had gained for 
him, and was thereby constantly reminded of his weak points. If 
he were a genuine worker he soon succeeded in passing from his 
tutor's classes through the successive courses of lectures, and his 
position in the College was a fair proof of his ability and progress. 
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If he were without ability or without industry he was kept in the 
lower groups, and was not allowed to deceive himself or his friends 
by holding a false position, in which he would have been a 
source of trouble to those who had to be associated in class with 
him. 

When Jack and Webster compared their notes respecting their 
preliminary examination papers, they soon saw a striking contrast 
in their attainments at starting. Where Webster was high Jack 
was low, each of them bearing evidence of differences in natural 
taste, and in their previous opportunities of school instruction. 
Webster was the son of an officer's widow ; he had been accus- 
tomed to town life, and, although farming was settled upon as his 
future occupation in life, he knew very little of agricultural matters. 
His school education helped him greatly in some of his college 
studies, and his natural taste for physical science had enabled 
him to make considerable progress in this branch of study. It 
was, however, a source of satisfaction to both, that at any rate 
they could work together after the lectures, and Jack proposed 
that they should do so in his room, an arrangement which promised 
to be very advantageous for both. In fact, as soon as they had 
completed their notes of the day's lectures, the subjects of these 
lectures and their class work became topics for their joint dis- 
cussion and explanation. Their different attainments enabled 
each in turn to become the examiner of the other, and each was 
able to render explanations to the other, so that they prospered 
in their respective classes in a very satisfactory manner. 

The ordinary routine of college work progressed smoothly and 
with regularity. The end of the first month gave an opportunity 
for testing the progress of the students by the regular monthly 
examination. The Principal (Dr. Thomson) was particularly fond 
of examinations, and often expressed to the students his views upon 
this subject. In his earliest address to the students, at which 
Jack was present, he said : 

"Gentlemen, you and I have something else to do besides 
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simply running through our daily course of instruction and study. 
We want to see that the seed sown is evenly distributed, and that 
steady progress is being made. The only way in which the Pro- 
fessors and tutors can satisfy themselves upon these points is by 
bringing you frequently to the standard for measurement, and 
hence examinations are, in my opinion, in the highest degree 
valuable. In these views I have the hearty approval of my 
colleagues. We all feel that we must not only help forward the 
more brilliant students to high success, but we must assist the 
more weakly of the flock. By our frequent examinations we find 
out our weaker students. In this way they come under our 
personal observation, and thus we have better opportunities for 

* 

securing for them the assistance each may need. Besides this, 
gentlemen, we have by these means an opportunity of judging of 
our own work, for I readily admit that your success does not 
entirely depend upon yourselves, but upon both teacher and pupil 
discharging their respective duties aright. I also value examina- 
tions because I thereby see the result of our combined work ; and 
I know full well that if these results are not sufficiently satisfactory, 
there must be a cause for it, and it is my duty to discover that 
cause and secure a proper remedy." 

The students heartily concurred in the views expressed by Dr. 
Thomson, and Jack saw that the Principal thus secured not only 
the confidence and active support of the professorial staff, but he 
carried with him the sympathy and favour of the students. They 
could look upon him as a stedfast friend, whose avowed object it 
was to assist them over their difficulties, and to qualify them for 
the discharge of their future duties in life. 

The first monthly examination showed to Jack and Webster the 
advantage arising from their daily discussions and private examina- 
tions upon the class work, for both held highly satisfactory 
positions in their several classes. In the lectures which they were 
attending both were doing more than average work. The result was 
very encouraging to their friendly co-operation^ and they resolved 
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to adhere to the plan they had commenced working upon. Even- 
ing after evening found the two young men ready for their 
regular work, each with much to tell to the other, and the 
time at their disposal being well occupied, it passed pleasantly 
and quickly. 



CHAPTER XIII. 

A COLLEGE CONVERSAZIONE. 

It was one of the rules of Rodney College that the monthly- 
examination should be quickly followed by the College Conversa- 
zione. At the time fixed the Principal, professors, and tutors, 
with several of the gentlemen resident in the neighbourhood, met 
the students, and they were introduced to any of those present to 
whom they were unknown. Coffee having been served, and 
about half an hour having been occupied in general conversation, 
the Principal invited the attention of the company to the more 
formal business of the evening. On this occasion the Curator of 
the Botanic garden (one of the senior students) read an interesting 
report upon some of the results obtained from the experimental 
culture of our ordinary " root crops." The report commenced 
with a description of the wild sea beet, and growing specimens- 
were exhibited of this, the parent plant, from which our several 
varieties of mangel wurzel had been cultivated. In appearance 
these plants were excessively unlike the cultivated specimens with 
which all were familiar. They formed small bushy plants, with 
dark green and rather fleshy leaves, but presented no indications 
of the large fleshy bulbs by which they are now so commonly 
recognised. Improved varieties of this plant — resulting from the 
selection of cultivated specimens for two, three, and four years in 
succession — were also shown, and the various transition stages- 
towards the production of highly cultivated varieties — useful for 
tillage purposes — were contrasted with each other. Specimens of 
the wild and improving varieties of carrot and parsnip were alsa 
produced. These afforded striking contrasts between the wild 
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plants of our hedgerows with their tough roots, and the soft and 
nutritious roots of highly cultivated varieties. In like manner, the 
successive steps whereby our fine varieties of turnips and Swedish 
turnips had been obtained, were illustrated by roots in more or 
less perfect condition of growth. 

An exceedingly interesting report was given upon the work 
which had been done in the botanic garden, and the author 
explained the manner in which the most promising plants were 
selected, and the care with which the desired peculiarities of form 
were watched for, and specially encouraged. He mentioned some 
interesting cases in which by the judicious use of manures, these 
changes were more rapidly accomplished, showing that the pre- 
sence of a suitable food helped the botanist to modify the form 
of the plant's growth so as to favour the cultivation of large and 
fleshy roots. 

On the conclusion of the report, Dr. Thomson invited any of 
the company to make inquiry or comment upon the subject which 
had been introduced that evening by one of the students. As 
this invitation was not very promptly responded to, Professor 
Maynard, with a desire to encourage conversational inquiry, com- 
mented briefly upon the important co-operation which different 
branches of science yielded to each other in meeting the farmer's 
requirements. He noticed the aid which chemistry rendered to 
the botanist by the supply of food which modified the form of the 
root, and rendered it valuable because it was thereby rendered 
more nutritious. He referred to the enormous crops which were 
now produced by the use of superphosphates, and strongly recom- 
mended their employment for the production of heavy crops of 
roots. 

Mr. Bennett, one of the students, wished to inquire whether the 
production of heavy crops of roots might be fairly taken to repre- 
sent a proportionately increased production of actual food ? He 
made reference " to some important experiments which had been 
carried out in an adjoining district, in which it had been shown 
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that some manures increased the weight of a crop, without adding 
in the slightest degree to the food it contained, the addition being 
water. His friend, Mr. John Holmes, had recently mentioned to 
him some very interesting experiments in which he had been 
engaged, bearing in the same direction, all of which tended to 
show that there were other points for a farmer to consider besides 
the weight of roots produced per acre." • 

Much to Jack's surprise, the Principal asked him to give them 
some account of the results of these experiments. With some 
little hesitation, which the encouraging cheers of his fellow-students 
enabled him to cast aside, he stated that — 

" Although my knowledge of farming is very limited, there is 
one thing I have learnt, and that is that there is a good deal of 
difference in the quality of swedes. In some cases they are scarcely 
worth eating, whilst in other cases they are good sound food. 
I have seen our ewes at home eating as many as they could hold, 
and yet not able to satisfy their hunger. I have seen them at 
other times satisfied with a much smaller quantity, and doing well 
with less than half the supply of roots. Our shepherd and I have 
often talked the matter over, and he was satisfied from the use of 
swedes that some were three times as good food as others were, 
that is weight for weight. Science, he knew, had done a great 
deal of good for farm crops ; but, for all that, he had learnt that 
it was possible to use the whip too much, and make root crops 
grow too fast for them to be got of the best quality. He had also 
been taught that nothing was so dear as when ypu got too much 
for your money, and this was a lesson which should be more 
generally learnt Their experiments had been suggested by his 
late tutor, Mr. Nicholson, of Wrexborough, and they showed that 
it was quality the farmer wanted to secure in the first place, and 
the more he could get, without a sacrifice of quality, the better it 
was both for the person who farmed the land and for the person 
who owned it" 

Professor Armstrong, who followed, complimented Mr. John 
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Holmes upon the correct views he had expressed and in which he 
fully agreed. He added : 

" Speaking as I do from a professional point of view — as a 
veterinary surgeon — my experience has proved to me, that food of 
a low nutritive character is a very fertile cause of disease in all 
kinds of animal life. The desire for food -remains unsatisfied when 
a fair bulk of food has been taken, and consequent upon this 
craving for more food — to supply the deficiency in nutriment— 
the system gets overloaded and deranged, arid the animal is there- 
by predisposed for sickness and disease. For the preservation of 
the health of farm stock, it is clearly the farmer's first duty to grow 
food of the highest nutritive character, and it was also his interest 
to grow as much as he can without a sacrifice of quality." 

After a lengthened discussion and many inquiries, the Principal 
said : 

" The time usually devoted to the more formal part of the 
duties of the evening having expired, I will, with your permission, 
tender a vote of thanks to the Curator of the Botanic Garden,, 
who has brought before us such an interesting subject. I must 
also congratulate Professor Richards upon the success of his able 
lieutenant It has been exceedingly interesting to see and hear 
of the manner in which, by skilful arrangements, rough and ap- 
parently valueless plants are altered in form and character, and 
rendered valuable for the cultivator of the soil. It is, however, 
most important to maintain the high quality which has been 
obtained, and it is therefore necessary that each and all in our 
respective sections, should seek to promote these results as we have 
the means and the opportunity." 

The meeting then resolved itself into one of cheerful intercourse, 
and gave the Principal and Professors many an opportunity for a 
kindly word of encouragement or advice to the students. This 
course of procedure laid the foundation for a friendly feeling 
between the staff and the students, which encouraged the latter 
to seek that counsel and guidance in difficulties which the Pro- 
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fessors were always glad to render. It had the further advantage 
of enabling the students to be known to the gentlemen of the 
neighbourhood, contributing not only to much pleasing associa- 
tion, but also exercising a softening influence upon the frivolity of 
youth. It encouraged that feeling of self-respect in the students, 
which goes far to check that boisterous and unruly behaviour which 
soon degenerates into a form open to censure, and to its influence 
might be very largely traced the well-known gentlemanly behaviour 
of the students of Rodney College. 

During the evening Mr. Fergusson, of the Lodge Farm, entered 
into a long conversation with Jack upon farming matters, and was 
so interested in his quiet but intelligent manner, that he asked him 
to come over and see his farm. As it was only a 3-mile walk, it was 
arranged that, with the Principal's consent, he would come over 
as soon as work was done on the following Saturday, and bring 
one of his fellow-students with him. It did not take long 
to complete the arrangement, for, having asked Webster to go 
with him, the invitation was gladly accepted. 

The pleasures of the conversazione had much novelty for Jack's 
mind. He found himself thereby more fully acquainted with his 
Professors, and more ready to look upon them, as well as upon the 
Principal, as his friendly helpers. In fact, Dr. Thomson had told 
Jack that he considered these friendly gatherings were calcu- 
lated, in his opinion, to facilitate very materially the work of the 
College. 



CHAPTER XIV. 

LODGE FARM. 

It was soon after noon on the following Saturday that the two 
students left Rodney College for the promised visit to the Lodge 
Farm. The day was bright but cold, and was just one of those 
bracing, frosty days of early winter in the North which inspire one 
with renewed energy and strength. The walk was quickly accom- 
plished, and Jack and Webster were soon the guests of Mr. Fer- 
gusson. The splendid range of farm buildings at once attracted 
the attention of the young men, for neither had seen any of equal 
size; but although they were naturally anxious for the tour of 
inspection that had been promised, neither was so far carried away 
by his curiosity as to reject Mr. Fergusson's offer of refreshments. 
This, indeed, the previous walk enabled them to do considerable 
justice to, and afterwards they proceeded with Mr. Fergusson to 
have a look at the farm. One of the first things pointed out 
when they went through the farm buildings was the arrangement 
for preserving the manure in the yards. There were tanks con- 
structed underground for receiving the drainage from the buildings 
and from the yards. 

" At one time," remarked Mr. Fergusson, " I used to have the 
liquid manure which collected in these tanks carted out upon the 
land and made good use of there ; but I have found it much 
more profitable to use it upon the manure we keep in this covered 
yard. One of the great objections which I had to covered yards 
was the waste of manure arising from the manure becoming too 
hot during its fermentation. It is true the roof protected the 
manure from the rain, but the ammonia was driven off by a waste- 
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ful fermentation. I prevent this now by having the liquid manure 
pumped over it from time to time, and in this way we secure the 
manure from loss, turning it out at last in a condition worthy of 
the name of farmyard manure." 

Jack well remembered at least one instance in which far less 
care had been taken of the manure, but he had never seen any- 
thing so perfect as these arrangements for preserving it from waste. 
They were then taken to see the steam-engine and the machinery 
which it worked. This was the part Webster could appreciate 
more fully than Jack, for the experience of the latter was almost 
entirely limited to the work of portable steam threshing machinery, 
although he could see the great convenience of the work done by 
the fixed machinery. Webster, on the other hand, looked at it 
with a more mechanical eye, and he was soon quite at home with 
the arrangement. At length Mr. Fergusson arrested their atten- 
tion by saying it was time to go and see the cattle fed. 

" I am very particular," said he, " about the feeding of my 
cattle, and I make my men and my cattle just as punctual as my 
clocks." 

So saying, he entered the room in which their food had been 
prepared just as Tait was opening the door into the cattle shed. 
A small tramway was laid down the centre of the building, between 
a double row of fattening bullocks, and along this the supplies of 
food were going to be sent for distribution to the right and to the 
left. The opening of the door was the signal for the cattle to 
begin to arouse themselves from their sleepy rest, and take some 
more food. It was a sight of which Mr. Fergusson was justly 
proud, and which in fact he loved to see. On each side of the 
feeding path were twenty cattle, all of the black Polled Angus 
breed, and as level and promising as man need wish to own. 

" These beasts, my boys," said Mr. Fergusson, " may teach you 
many useful lessons, for I can assure you they represent many an 
anxious thought, and much dearly bought experience. This is 
the number I fatten off every year, and I pride myself that the 
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meat is as good as any in the kingdom. I will tell you something 
about my management by and by, but whilst we are here we will 
look well about us, for when Tait has done he will see us all out 
without much ceremony. You will see every one of these beasts 
has a separate box for itself; in this respect I have not followed 
the example of my neighbours, but I see no reason to regret 
having these boxes (instead of hammels), for I am perfectly satis- 
fied with the progress of the cattle, and the quality of the manure. 
I shall not be able to say, whilst we are here, half I want to tell 
you about these cattle, but take notice of two or three things. 
The air of the building you find fresh and good, although we have 
«o many cattle here. Notice also that each animal always has the 
opportunity of drinking water, and that we give each a fresh and 
clean supply twice every day, and every beast has a lump of salt 
to lick whenever it pleases. The dung in these boxes is firm, and 
with a moderate supply of litter forms a perfectly comfortable bed 
for the cattle to rest upon. The cattle are all looking well, and 
are making good progress. I consider it to be of immense im- 
portance to insist upon regularity in the feeding time, and even in 
the order in which the beasts are fed. Notice also those four 
wooden boxes standing against the wall behind the cattle on both 
sides. You see they are about 6 feet in height from the ground, 
and they measure on the inside 18 inches by 6 inches. They are 
open at the top, and lead down to a brick flue which is connected 
with the boiler chimney. If we throw some small pieces of paper 
over them you see they are quietly drawn into the flue, and 
through these the impure air of the shed is constantly passing 
away. Let us now get back to the feeding passage, and beneath 
this you see openings through which the fresh air is admitted from 
another brick flue, so constructed as to deliver fresh air at several 
different points. Now then, we must be off, for Tait is coming to 
lock the door, and after eating their meal in peace the cattle will 
compose themselves until 8 o'clock, when they will have their 
supper. " 



LODGE FARM. 65 

" I noticed," said Jack, " that Tait was giving them meal ; I 
wish you would tell me how you are feeding them, and why you 
do so." 

The promise was cheerfully given, and as they were gathered 
around the fireside after their walk Mr. Fergusson told them, " I 
have long been satisfied in my own mind that there are three or 
four essentials to success in fattening cattle in sheds — good food, 
given with regularity ; healthy air to breathe, a moderate supply of 
water, and the opportunity of taking salt. These are my landmarks, 
and the more I keep all these well in view the better I succeed. 
I speak simply as a farmer. I have never had the opportunity 
you .young men have got of learning the cause of success or 
failure; but I have observed facts, and by these I have been 
guided. I used to give my beasts at one time their 2 cwt of 
turnips daily, with good oat straw in the rack, and after a time I 
gave them 51b. of oilcake daily in addition. I thought I was 
giving them too much water in their food. I have now knocked 
off just half the turnips I used to give them, and I give some oil- 
cake and meal instead. I save 100 lb. of turnips daily on each 
beast, and I give in exchange 2 lb. of cake and 2 lb. of bean-meal, 
and after a time I shall increase the quantity of oilcake. I am 
convinced we often give fattening cattle too much water in their 
food." 

"But," inquired Webster, "why do you give the cattle a 
constant supply of water ? Are you not fearful of their taking too 
much ? " 

"There is no danger of that," replied Mr. Fergusson. " They 
only drink when they are thirsty, and when they are thirsty they 
ought to be- able to drink. The supply of water I have provided, 
I look upon like the safety-valve of a steam boiler. If it is not 
wanted it does no harm, but when we go in for the use of dry 
food or simply moistened food, then we want to protect ourselves 
from accidents. A beast eating 2 cwt. of turnips regularly every 
day is not likely to want water, because it is already taking too 
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much, but when I reduce the quantity of turnips, and give some 
dry food instead, then I want this safety-valve. Do either of you 
know how much water there is in 2 cwt. of turnips ? " 

"About 90 per cent," replied Jack, "and I will soon reckon 
that out. Well, say 200 lb. of water, or about 20 gallons." 

" You see," continued Mr. Fergusson, " the enormous quantity 
of water given when roots are so largely used. Even now I am 
giving every day to each beast roots containing 10 gallons of 
water." 

There were numerous subjects upon which Mr. Fergusson had 
to give the young men information before that interview ended. 
It was a treat to them to listen to the circumstances which had 
led Mr. Fergusson to improve his system of farm management. 
Nothing, however, more impressed them with surprise than the 
oft-expressed regret which Mr. Fergusson felt, that he had not 
had the advantage of some knowledge of science, to aid him in 
understanding with greater clearness the agencies he had to deal 
with, and the great value he set upon the opportunities they pos- 
sessed in Rodney College. Before the time of their departure 
Webster inquired of Mr. Fergusson if he had any plans showing 
the arrangement of the steam machinery in the farm buildings. 

" Oh, yes, I have," replied Mr. Fergusson, " and I have also 
plans of the buildings, and if you and your friend Holmes like to 
copy them, I will lend them to you." 

It is almost needless to add that the offer was gratefully 
accepted, and long after the young men had returned to Rodney 
College, it was with no ordinary satisfaction that they looked 
back upon many incidents connected with their visit to the Lodge 
Farm. 



CHAPTER XV. 

THE COLLEGE FIRE BRIGADE. 

After the general work of the day had been entirely com- 
pleted, the plans of the machinery and buildings at the Lodge 
Farm claimed the attention of the young men. For a time, 
at any rate, they had to discontinue their usual practice of 
adjourning to Webster's room after their work was completed, 
for the purpose of experimenting with his physical apparatus. 
Webster was by no means a stranger to the work of machine 
drawing, and was soon able to commence his copies of the plans. 
Acting under Webster's guidance, Jack soon got into the way of 
copying the plans of the buildings, and before long the walls of 
Jack's room were decorated with plans of the machinery and 
buildings at the Lodge Farm. 

Every day brought its succession of duty, and the time was so 
fully occupied with lectures, class work, and the careful record of 
their revised notes, that what with excursions and museum work 
there was but little time left for them to dispose of for other 
purposes. Still the health of the students was not overlooked, 
for a good gymnasium and cricket ground gave opportunities 
for active exercise, which were very generally taken advantage of. 
At the same time some of the students had been formed into a 
fire brigade, and were regularly drilled. This had its advantages, 
for it facilitated a disciplined action on the part of the members, 
and enabled them to be utilised in cases of necessity. An inci- 
dent happened in Rodney College at this time which afforded 
an example of this character. 

The students had all retired to rest by 1 1 o'clock, and the gas 

F 2 



6S JACK'S EDUCATION. 

supplied to their rooms had been turned off, whilst in the 
corridors alone gas lights were burning. About i o'clock in 
the morning an alarm of fire was given by the hall porter, and 
it was soon discovered that the kitchens were burning somewhat 
furiously. Very little confusion however arose, for the College 
fire brigade was promptly brought to the front with their hoses, 
and " Extincteurs." Within ten minutes from the alarm being 
given, the fire, which had threatened the safety of the building, 
was reduced to a perfectly harmless condition. There was no 
change observable in the procedure of the College work on 
the following day, but it is probable there was not one of the 
students who did not see the especial value of the fire brigade 
drill, which they now looked upon with more than usual interest, 
particularly as regarded the use of the " Extincteurs." 

As none of the students who had joined the College during 
the present session had been elected to the fire brigade, or had 
seen the " Extincteurs " used, further than as part of the movable 
apparatus of the fire brigade, it was arranged that at their next 
drill they should be shown in action upon fire. The " Extinc- 
teur " was first explained to the students by a lecture, but it may 
be briefly described as a light metallic vessel which can be easily 
carried on the back, which contains water in which some car- 
bonate of soda is dissolved, and the vessel also contains a bottle 
of sulphuric acid, which is broken when the apparatus is going to 
be used. As soon as these bodies come in contact a strong 
effervescence takes place within the vessel, but the pressure of 
gas soon stops the effervescence, and the liquor becomes like 
soda-water in an unopened bottle. A flexible tube and tap 
enables the person carrying the vessel to send a stream of " effer- 
vescing soda-water" upon the fire, which is almost immediately 
extinguished by the carbonic acid it contains. 

At the trial in question a cartload of cut timber, over which 
half a barrel of tar and a gallon of turpentine had been thrown, 
was set on fire. As soon as the fire was sufficiently strong to 
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drive persons away from it — say to a distance of four or five yards 
— one of the students, whose face and hands were properly 
protected, advanced to the fire and turned upon the burning mass 
the stream of liquor from his " Extincteur. ,, A second student 
was ready with another " Extincteur " waiting orders to advance 
in case of need. The first " Extincteur " after it had been in 
action for two minutes, had very greatly reduced the fire but 
had not extinguished it. The second was then advanced, and in 
another half-minute the work was completed. 

" Well," said Jack, " who would have expected such a control 
over fire ? How many a fire in farmhouses could be stopped at 
once if these ' Extincteurs ' were more generally kept. I will 
certainly make a present of one of them to the good folk at 
home as soon as I can spare the money, and show them a new 
use for effervescing soda-water." 

Jack's life in College was necessarily one of great regularity, 
for being a hard and steady worker, and having in his friend 
Webster one of congenial spirit, it was very rarely that their 
regular routine was broken in upon. Their second monthly 
examination was now past, and their good work made itself 
manifest by their positions in their several classes. 

This was immediately followed by the second College conver- 
eazione, and the subject for the evening was the " variation in the 
weight of flesh produced by food, according to its mode of use." 
It was introduced by Mr. Bennett, one of the senior students, 
and he noticed the advantages arising from proper shelter as a 
means for economising the use of food, and the advisability of 
giving food with regularity, steadily increasing the allowance of 
food as the animal progressed ; in fact, keeping the animal making 
flesh as rapidly as was consistent with its health. He exposed 
the policy of keeping an animal without providing for its making 
some improvement in its condition, as a waste of power which 
ought to be properly utilised. He showed that a person being at 
the expense of keeping an animal in a condition to make meat, 
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and not letting it have the food necessary to form that meat, was 
like one who kept a steam engine running without giving it any 
work to do. The costs were incurred, but no advantage was gained, 
because there was no material supplied for manufacture. 

His paper was received with much satisfaction, and an active 
discussion followed. It remained, however, for the Principal, by 
a careful examination of the actual facts which had been brought 
forward, to point out the circumstances which were really in- 
fluential in causing the differences which had been named. In 
many respects he was successful in his efforts, but in other cases 
no one was more ready than he to admit, that the principles 
regulating agricultural practice were at best but very partially 
known, and that discussions and researches based upon the 
results of careful trials, would do much towards making those 
principles better known, and also of greater value. 

With the following day commenced the last month of the term. 
Jack and Webster worked harder than ever, each acting as 
"coach" to the other; but it had its satisfaction, for on a re- 
perusal of the work done, each found that the other had made con- 
siderable progress since they had gone over the ground in the first 
instance. They had, however, to pass under the searching examina- 
tions of their professors and tutors, and when the result was declared, 
Jack had the satisfaction of knowing that he had made good 
progress in his lecture classes, and that he was qualified to leave the 
tutor's classes upon physics, botany, and vegetable physiology, but 
he had still to remain in the tutor's classes for other subjects. 

The term had not been quite three months in length, and the 
days had flown with surprising rapidity, but still each appeared to 
have travelled a long distance over his new journey. Both looked 
forward with pleasure to the approaching short vacation, which 
was likely to refresh them for a renewal of their work, more 
especially as Jack — in consequence of his distance from his home 
—had accepted an invitation to spend his Christmas with Webster 
in Edinburgh. 



CHAPTER XVI. 

THE EXAMINATIONS. 

The winter vacation did not long delay the College instruction, 
and Jack was soon engaged again in steady work. In addition to 
his tutor's classes, his preliminary course upon the principles 
of agriculture, as well as his instruction upon chemistry and men- 
suration, were progressing; and he was becoming familiar with 
practical work in the laboratory. He had now to commence 
the lectures upon vegetable physiology. Under a well-arranged 
system this gave him a fair amount of work, but nothing excessive, 
and he soon found himself settled into a routine of duty with 
which he was fully satisfied. The apparent delay consequent 
upon his preliminary class, work soon began to yield its reward by 
the rapid progress Jack made in his studies. 

He noticed that the Principal always addressed his class in 
language of the simplest possible character, so as* to carry to the 
mind of each pupil the instruction he sought to impart; but 
he also made a rule of testing the accuracy of the impressions 
they received, by an examination prior to each lecture upon the 
work previously done. Any doubt upon the minds of his pupils, 
or any errors were thus detected, and the examination went far 
towards impressing the subject permanently upon the memory. 
It was not sufficient for him simply to deliver a course of lectures, 
and at the expiration of the course, or a certain portion of it, 
to rely upon a written examination, even when supplemented by 
a viva voce examination. It was a rule with him to satisfy himself 
that thoroughly sound work was being done. Some thought that 
it lowered the dignity of a lecturer to adopt such a course of 
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procedure, but the Principal supported the practice by his ex- 
ample, and in this he was entirely guided by a desire to secure the 
most successful teaching. Others gave the practice their unquali- 
fied approval, and looked forward with confidence to a more 
general adoption of the system. 

The incidents of a College life when the students are a set of 
workers, are by no means as amusing as they are satisfactory. In 
Rodney College, much of the romance which commonly arises 
from those who are indifferent to work, was singularly deficient. 
It was pre-eminently a place for work, but with full opportunities 
for healthy recreation ; this, however, was kept in its proper sub- 
ordinate position. It was the tutor's classes which were so dis- 
tasteful to those who hated work. The annoyance of having to 
attend such class instruction every day from seven to eight in the 
morning, and again in the evening, with subject-matter to learn in 
the interim, was too much for their peace of mind. The system 
very generally led to the retirement of idle pupils from the 
College, when a knowledge of the system had not prevented their 
entrance. The general result was good, and the students as a 
body were recognised as " a working set." 

As month after month flew past, the examinations and the 
conversaziones became as milestones on the road, on which the 
students could as a rule, rest the eye in passing with feelings 
of satisfaction. Such was certainly the case with Jack and his 
friend Webster — they had their difficulties and their differences — 
but they worked well together, and were mutual helpers in their 
studies. At the end of his second term Jack had qualified himself 
in mensuration and book-keeping — he received his pass certifi- 
cates for these — and took up mechanics and architectural drawing 
instead. He had also progressed sufficiently in his tutor's class 
for animal physiology, to be ready for attending the lectures upon 
comparative anatomy and physiology, which were to be delivered 
during the following term. 

After a few days' vacation at Easter, Jack was progressing with 
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his work " like a ship in full sail, with a fair breeze." He had 
three lectures to attend daily, and three of the afternoons in the 
week were engaged for laboratory practice, museum work, and 
drawing. His time was thoroughly well occupied, but there 
was no undue pressure, for although he was working hard, still 
there was nothing excessive about it. He was making thoroughly 
good progress, in common with his fellow-students, and they 
continued so to do until the lectures and instruction were stopped 
for the examination upon the year's work. 

It may be well at this stage to review the work Jack had 
accomplished in his first year's course of study. He had attended 
full courses of lectures upon inorganic and organic chemistry, as 
well as upon physics, extending through the session from October 
to June. He had also taken the preliminary course upon the 
principles of agriculture, together with practical instruction in the 
chemical laboratory, for the same period of time. He had passed 
through his instruction in mensuration, and gone through his 
instruction in mechanics. He had qualified in book-keeping and 
was progressing in his instruction in architectural drawing. In 
the period extending from January to June he had also taken his 
lectures upon animal and vegetable physiology. 

It was an important part of the system of education pursued in 
Rodney College to give the students the best possible opportunity 
of being trained in pure science during the first year's course of 
instruction, in order that they might the more fully devote them- 
selves afterwards to the application of these sciences to the 
practice of agriculture. The arrangements secured, for pupils 
with fair ability and proper industry, a successful attainment of 
these results. Jack and his friend Webster were amongst those 
who secured their certificates in pure science ; in fact, the great 
majority of the students gave proof that they had duly qualified 
themselves for these pass certificates. Those students who failed 
to pass in one or more of their subjects had the opportunity 
of attending instruction in the following year upon those subjects, 
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so that they might qualify themselves for subsequent examina- 
tions. These pass certificates were really so many vouchers for 
work accomplished, and they gave evidence of the industry and 
ability each student had brought to bear upon his studies. 

There is a striking difference in the condition of mind with 
which students approach an examination, and there are two 
conditions which materially influence the results. 

First. Such an acquaintance with the subject as shall justify 
success ; and 

Secondly. Such experience in undergoing examinations as 
shall accustom the pupil to give clear proof of the know- 
ledge he possesses. 

The policy at Rodney College kept both of these points 
steadily in view, for it was recognised that weakness in either 
of these conditions was sufficient to endanger success in exami- 
nation. 

It is readily admitted that there is just cause for the outcry 
which has been made against " over-examination and cram," but 
these are easily distinguishable from the course of procedure 
followed in Rodney College. Examinations in the principal 
classes were seen to be as instructive as the lectures on which 
those searching inquiries were based. So long as examinations 
are made use of as a means of instruction, they are unquestion- 
ably valuable, for they not only test the accuracy of the knowledge 
actually acquired, but they often suggest new lines of thought to 
the student, leading him thereby to a more perfect acquaintance 
with the subjects he studies. It is when the examining body 
becomes distinct from, and independent of, the teaching body 
that the evils of "over-examination and cram" are liable to 
commence. It must be admitted that there are examinations 
which not only encourage "cram," but actually necessitate its 
adoption — such for example as when a pupil has to be examined 
in too large a series of subjects at the same examination. These 
examinations test the student's power of " cram and endurance " 
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rather than his attainments in the several subjects. The system 
at Rodney College, on the other hand, insured sound and sub- 
stantial work, day by day, and the more fully the students were 
examined, the better was the evidence they gave of the firmness 
and utility of the work. 



CHAPTER XVII. 

VACATION PLEASURES. 

The results of Jack's first year in Rodney College were a source 
of much satisfaction to his mind, and he welcomed the long 
summer vacation with unmixed pleasure. He had had a long 
and steady pull at his studies, the results were most satisfactory, 
and his prospect of a return home was surrounded with many 
bright anticipations. As Webster had had very limited oppor- 
tunities of taking part in farm work, arrangements had been made 
for him to return with Jack, and spend the greater part of his 
vacation with him, in seeing something of the practice of farming 
in the neighbourhood of Wrexborough. After a few days' stay in 
Edinburgh the two young men were journeying southwards, and a 
hearty welcome from Mr. and Mrs. Holmes awaited them on their 
arrival at the Holt Farm. 

It will be readily understood with what pleasure Jack took his 
friend on the following day over their farm, and the hearty 
manner in which the labourers welcomed him after his long 
absence. George Moore, the shepherd, had much to tell Jack 
respecting the progress of the flock, for he still looked upon Jack 
as his helper in his work, and one in whom he had the greater 
interest because he had trained him in its management The 
Squire had not yet returned from London, but in his absence 
Jack called on the next day upon Mr. Thompson, his steward, 
showed him the certificates he had gained, and asked him to 
report the same to Mr. Woodford. At the same time he desired 
to convey an expression of his sincere thanks for Mr. Woodford's 
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kindness whereby he had been enabled to attend to his studies in 
Rodney College. 

" Well, Jack," said Mr. Thompson, " you will not go back 
alone, for we have just heard of the Squire's second scholarship 
being awarded to young Tom Hughes of the Forest Farm. I 
may tell you that the Squire wrote to the Principal to know how 
you were progressing, and upon receiving his reply he decided to 
give a second scholarship to the Wrexborough class, and I am 
pleased to see it taken by the son of one of our tenants. And 
what do you think of our experiments on roots this year?" 

Jack was bound to confess that he had not as yet had time to 
inquire about them. Mr. Thompson was quite content to leave 
him to learn the particulars from his father. Jack then rode over 
to Wrexborough to see Mr. Nicholson, and to report to him the 
progress he had made. Both, however, had so much to say to 
each other, that much was unavoidably held in reserve until Mr. 
Nicholson could come over to the Holt Farm ; but this was fixed 
for an early date. 

According to previous arrangement Webster came under Mr. 
Holmes' care in Jack's absence, and the question very naturally 
arose between them as to Webster's best plan of procedure 
to take full advantage of his visit for acquainting himself with 
farm work. It was arranged that for the present he should help 
the shepherd, keeping his hours regularly, and taking share in his 
work. 

On Jack's return home one of his first inquiries was as to the 
root crop experiments. Holmes explained that the arrangement 
of the previous year still held good, for the Squire had expressed 
a wish that Mr. Nicholson and his steward should continue to 
work with him in their management. The various trials of the 
previous year had been exceedingly useful in many respects, and, 
as far as they could judge, the crops had been obtained of 
decidedly higher feeding character, and with better keeping pro- 
perties. This year it had been decided to repeat the manure 
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experiments of the previous year, but to take care that the same 
growths of swede seed were used throughout the series. They 
were also testing the influence of using i and 2 -year-old seed upon 
the quality of the produce. They had been led to adopt this 
course because it had been noticed that 2-year-old seed was firmer 
and more steady in its growth, and therefore less liable to be 
checked in its growth, producing thereby mildewed crops. One- 
year-old seed, on the other hand, made more rapid progress, and 
was predisposed to a " necky" growth, and "to run to seed," espe- 
cially when they used stimulating manures. Mr. Nicholson had 
led them to expect that this more vigorous growth of the 1 -year- 
old seed might be useful in some cases, especially when they were 
using the manure in a slowly soluble condition, whereas it in- 
creased the danger to the crop when such seed was used with 
manure of a very soluble character. In such cases the manure 
and the seed both encouraged rapidity of growth. The views 
Mr. Nicholson had previously pressed upon them, as to the de- 
sirability of securing a steady and uninterrupted growth until the 
cells of the plant had been well filled with food, had been quite 
accepted in that neighbourhood as the right and proper course 
for adoption. The experiments of the previous year practically 
settled the correctness of that system in a manner they were not 
likely to forget \ and the trials of the present season were intended 
to be in general a repetition, with the provisions named as to the 
seed. 

Mr. and Mrs. Holmes were pleased to hear of Mr. Nicholson's 
intended visit, and to make the party more complete, Mr. and 
Mrs. Forbes and Dr. Whichcord were also invited. Many a day 
had passed, and many a change had taken place since their pre- 
vious gathering. The two ladies were then hostile to science 
instruction as a part of female education, and were only brought 
to recognize its advantages by their own acknowledged difficulties. 
Mr. Holmes and Jack both looked forward to the meeting with 
much interest, for science had been well patronised by some of 
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them since that day, and its advantages could no longer be dis- 
avowed. The two ladies had attended Mr. Nicholson's lectures 
for one season, and their example had led many others to go, so 
that, as a matter of fact, there were in that neighbourhood a fair 
sprinkling of men, women, and boys who were not ashamed to 
acknowledge that they were endeavouring to learn more of the 
why and the wherefore of the duties of everyday life. 

In the course of a few days they all met at the Holt Farm. 
Hearty congratulations were given to Jack on the work he had 
done, and especially by Mrs. Forbes. 

" I have been hoping for your return," she said, " for my diffi- 
culties are as great as ever with the ' blowing ' of my cheeses ; 
and now that you have got on so far in chemistry, you will be able 
to help me." 

" I fear," said Jack, " that, for the present at any rate, I can 
give you little or no help. The work I have been doing has 
really been only a preparation for learning something of a higher 
and more practical character. When I have made more progress 
I shall be happy to give you any help in my power ; but I am 
more than ever conscious of how much I have yet to learn." 

"I am really glad to hear you speak with so much proper 
feeling, Jack," said Dr. Whichcord. " I hate to hear a young 
fellow who has just got hold of some little science speaking as 
dogmatically as if he knew all about the subject. Mrs. Forbes* 
difficulty will puzzle wiser heads than yours, Jack, before we 
understand all about it. Don't you think so, Mr. Nicholson? 
By-the-bye, how is your friend Robinson, who knew so much 
about phosphates that he could only speak of them in what he was 
pleased to call proper chemical language ? " 

Mr. Nicholson satisfied the Doctor as to the welfare of his friend 
Charlie Robinson, and thoroughly agreed with him respecting the 
cheese difficulty. 

"You will probably laugh at me," said Mrs. Forbes, "but I am 
disposed to think that the artificial manure put upon the grass 
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affects the quality of the curd of milk. Mr. Nicholson told us in 
one of his lectures that we could increase the quantity of curd by 
means of manure, and if it can do this, why should not the manure 
also affect the quality ? " 

" I quite agree with you, Mrs. Forbes," said Mr. Nicholson, 
" but it wants careful research to discover the full truth on this 
point, for it must be remembered that if it can be shown that 
manures affect the cheese injuriously, there is no reason why we 
should not find some other form of manure to influence it ad- 
vantageously. We have, therefore, a double object to gain, and 
if you can only wait for another year it will be a very nice sub- 
ject for us to work upon when Jack has finished his studies at 
College." 

Mrs. Holmes then inquired of Mr. Nicholson whether he re- 
membered telling the pupils of his class about the waste arising 
in the salting of pork? adding a request that he would tell 
them how the loss should have been avoided, " for you must 
remember," she said, " that the pork had to be salted to keep it 
good." 

To this Mr. Nicholson replied, "Some few years since, an 
investigation was carried out by a friend of mine, in which he 
examined the various methods adopted for salting meat. The 
conclusion he arrived at was, that for the preservation of meat it 
was absolutely necessary to act upon the juices present in the 
meat In those cases in which the digestible character had been 
diminished as little as possible, it was accomplished by the use 
of bodies in some degree capable of replacing those removed in 
the juice drawn from the meat. The use of saltpetre or nitre 
with the salt, had the effect of decreasing the extractive influence 
of the salt by its astringent action upon the flesh, and by the aid 
of the potash it contained, the colour of the meat was preserved. 
Liebig had pointed out that the presence of magnesia and lime in 
the juice of meat favoured its easy digestion, hence was seen the 
advantage of using bay salt, which contained both of these mate- 
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rials, and it showed why so small a proportion of bay salt was 
necessary. It was at one time a common practice in America to 
preserve meat without the use either of salt or bay salt, but they 
accomplished their object by the use of wood ashes, which all 
here know contain potash, lime, and magnesia, and thus all the 
necessary materials were still supplied. If salt be added to meat 
without the saltpetre, the juices are drawn out to an unnecessary 
degree, and the meat becomes hard and indigestible, but if they 
went to the opposite extreme they found that too much saltpetre 
produced equally objectionable results. Nor must you overlook 
the action of sugar upon the albumen present in the meat ; but 
time prevents more than its mention. You ladies must endeavour 
*so to modify your plans that the meat may be preserved with as 
little injury as possible to the nutriment it contains, and without 
sacrificing its digestible character." 

When Mr. Nicholson had made his reply, Jack took the oppor- 
tunity of securing him for his own especial benefit. They thus 
had the chance both so much desired of talking over the position 
of affairs in Rodney College, and Jack's general prospects there, 
whilst the other members of their party entertained themselves 
independently of them. 



CHAPTER XVIII. 

ADVANCED STUDIES. 

Within a week of the time of Jack's return home, he received 
from Mr. Woodford a letter of congratulation, expressing the 
feelings of satisfaction with which he regarded the establishment 
of the scholarship which Jack held, accompanied by a few words 
of encouragement, and hopes for his future success in life. Jack, 
in showing the letter to his father, remarked, " I have striven hard 
in the past to merit his confidence, and henceforth, I shall do all 
I can to show myself worthy of it, so now, Webster, I am in for 
farm work again until harvest is well over." 

Webster had his month with the shepherd, and would not 
allow any excuse to tempt him from his work ; but Mr. Holmes 
then thought he had better make a change and help with the 
horses. Tom Baylis was in no way unwilling to have him as his 
helper, and when the harvest work began he put him so as to 
work — change and change about — with Jack. The harvest that 
year was finished rather early, and immediately after the harvest 
supper, Webster proceeded to Edinburgh to spend a week or so 
with his mother and sisters before he entered upon his work for 
another session. Jack, accompanied by young Tom Hughes, 
followed shortly after, in time for the opening day at Rodney 
College. The journey from Wrexborough gave Jack a full op- 
portunity for informing Tom Hughes as to the general course of 
procedure in the College, and advising him upon many matters 
calculated to promote his success. 

Bright and happy was the gathering of the senior students of 
the College — for as such Jack and Webster now ranked — and the 
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cheerful spirit in some degree extended itself to the junior students ; 
in fact, it seemed as if it were the prevailing atmosphere of the 
institution. Jack found his new work materially different from 
that of the previous session. Generally speaking the past teach- 
ing had been arranged so as to serve as preparatory to something 
more advanced, and more obviously associated with agriculture. 
The preliminary instruction in the principles of agriculture glided 
the student almost imperceptibly into the more advanced subjects 
which had to be dealt with in the future lectures. The instruction 
in organic and inorganic chemistry, formed a natural foundation 
for the course of lectures upon chemistry in its applications to 
agriculture. The laboratory work presented simply a continuance 
of the practical operations in which Jack had already made con- 
siderable progress. His previous instruction in mensuration laid 
the foundation for a knowledge of land surveying. So also did 
the progress made in mechanics and physics give a suitable pre- 
paration for a study of the steam engine. The studies in natural 
history, which dealt with the varying conditions of animal and 
vegetable life, formed a convenient preparation for those geological 
studies, in which the characteristics of the various formations were 
so largely determined by the fossiled remains of animals, and of a 
vegetation, belonging to earlier periods of time. In like manner 
the study of animal physiology and comparative anatomy prepared 
the student's mind for the study of veterinary surgery, and the 
practical application of the laws which regulate health and disease. 
Finally all tended towards a complete preparation for understand- 
ing the variations in the practice of agriculture, the requirements 
of rural economy, and the successful management of landed 
property. 

The subjects which had to be dealt with in the second year 
constituted, at first sight, a rather formidable array of work, but . 
by good systematic arrangements, and with a reasonable amount 
of diligent attention on the part of the staff and the senior 

students, there was nothing to discourage a fair worker. 

g 2 
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The senior students were almost entirely second-year's men, for, 
in addition to those who came from other science colleges, for 
higher instruction in applied science, there were only a few of the 
students of the previous year, who had failed to pass in some of 
their classes. As the latter held their certificates for some of the 
subjects, they only wanted to attend the lectures upon the subjects 
in which they had failed. There was no material variation from 
the system pursued in the previous session, although the subjects 
and the times had necessarily been altered. The lectures upon 
chemistry in its application to agriculture contained little that was 
new to Jack Still it was a subject of such great importance that 
he listened to them with great attention. No one who knew 
Professor Maynard could doubt his great ability as a chemist, nor 
fail to be pleased with his happy mode of conveying that know- 
ledge to his pupils ; but he knew perfectly well that when he had 
to deal with the applications of chemistry to an occupation with 
which he was not acquainted, there was need for the greatest 
caution. Jack was much struck by Professor Maynard saying to 
them, at the commencement of his present course of lectures : — 
" Chemistry I know, but agriculture I do not profess to know. 
It is, however, my duty to blend these two subjects as perfectly 
as I am able ; but when speaking from an agricultural point of 
view, you must not understand me to speak dogmatically, but 
rather suggestively." 

The students admired the man who did not claim credit for 
a knowledge he did not possess, for no one was more ready than 
he to acknowledge the importance of any teacher who sought to 
blend two branches of knowledge, being acquainted with both 
subjects. 

Amongst a body of young men such as were resident in Rodney 
College, differences of opinion frequently arose, and these matters 
often ended in warm discussions amongst the students, and in 
some cases in an appeal to the Principal. A somewhat lengthened 
discussion had taken place between them as to the difference 
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between agricultural chemistry and the principles of agriculture, 
which could not be settled without such a reference, and Dr. 
Thomson was asked to point out the real distinction. He 
said — 

" So far as chemistry explains the reason why the practices of 
the farmer are more or less successful under certain given circum- 
stances, so far such agricultural chemistry is really one section — 
we will say the chemical section — of the principles of agriculture. 
Each branch of science you study in this College has some con- 
nection with agriculture, and each of these contributes its quota 
towards the general scope embodied in the term the principles of 
agriculture. As you, the students of this College, having first 
acquired a good knowledge of the sciences, add to it an intimate 
acquaintance with farm practice — as, in fact, you become ex- 
perienced farmers — so we may fairly expect that you will become 
contributors to these principles of agriculture. Each branch of 
science, not chemistry alone, renders its quota to our general 
knowledge, not one science being excluded from its fair share in 
the work; and, just as you become "good all-round" men at 
science, so will the lessons you learn from agricultural practice 
represent well-matured opinions upon the principles of agri- 
culture." 

Jack was very pleased to observe that the example set by the 
Principal— of proving by viva voce examinations that the know- 
ledge his class had gathered from his preceding lectures was 
satisfactory — had been adopted by some of the other professors. 
As a pupil he felt its use, and he recognized it as a great security 
for an accurate acquaintance with the subjects of the lectures. 
As Jack familiarly described it, " It makes sound work, for the 
nails are clenched as the work proceed s." 

The subjects taught by the Professor of Veterinary Surgery 
were exceedingly interesting to Jack, and he looked forward to the 
general scope of the work indicated with intense satisfaction. His 
instruction in animal physiology had awakened in his mind a thirst 
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for a fuller acquaintance with the laws regulating the health and the 
reproduction of farm stock. He saw that the farmer's success 
largely depended upon the care taken to keep within the landmarks 
which bounded the region of health, and thus prevent the neces- 
sity for resorting to veterinary science to correct errors which 
should not have been committed. Two lectures, and one after- 
noon weekly at the hospital, gave him opportunities for progress 
in which he rejoiced. He well remembered the practical lesson 
he had learnt from their shepherd at the Holt Farm, when he 
wanted some of the exhibition ewes to be bought for that farm. 
He had never seen the reason why, for this and for many of the 
other lessons he had been taught upon their farm, which were 
evidently true as being the results of long experience. He saw, 
however, that his present instruction took him behind the scenes, 
and instead of being content with watching the puppet, he now 
expected to see how the wires were pulled which put it into 
motion. 



CHAPTER XIX. 

AN AMERICAN FRIEND. 

The session had not far advanced when the Principal informed 
Jack that he would like him, as one of the senior students, to 
introduce one of the subjects at a college conversazione. He had 
made arrangements for the first, but he hoped Jack would be ready 
for the second. Jack hesitated to undertake the responsibility, 
but the proffered aid of the Principal, and his promise to look at 
the paper prepared for the meeting, encouraged him to undertake 
the duty. The first conversazione had arrived before Jack had 
settled in his own mind what subject he would select. At this 
conversazione Mr. Fergusson was present, so Jack told him of his 
position, and with a few encouraging remarks from him Jack's 
nerves got into better condition. The great difficulty still remained 
— viz., what subject should he take? 

11 Why not show the necessity for proper ventilation in cattle 
sheds?" inquired Mr. Fergusson. " We talked this subject over 
when you were at the Lodge Farm, and you no doubt recollect 
what we are doing there. If your memory wants refreshing, come 
up again, and bring Webster with you." 

Practically this settled the matter, and forthwith other subjects 
occupied their attention. 

On the following day, as Jack was leaving one of his lectures, 
a card was placed in his hands, with a message, saying the gentle- 
man was desirous of seeing him. Jack proceeded to the library, 
and recognised in the visitor the American gentleman with whom 
he had travelled in his first journey to Rodney College. After 
some little conversation, he expressed a desire to be introduced 
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to the Principal and to inspect the College. Jack cheerfully con- 
veyed his wishes to Dr. Thomson, who gave him a courteous 
reception and an opportunity of informing himself respecting the 
College arrangements and the system of education. 

" For a British college/' said he, " you are very good indeed, 
but you must take some steps in advance before you will equal 
our State colleges, and you have also some important lessons to 
learn from. Continental colleges. Since I travelled in this direction 
with my young friend here, I have been over much of the Conti- 
nent, but I was so interested in the young fellow, that I turned 
out of my way to see him and to visit Rodney College, which I 
am bound to say I heard spoken of in France and Germany in 
very high terms. You will excuse me, I hope, if I venture to say 
that until such institutions as these devote time and attention to 
original research, you will never occupy the useful position you 
ought to hold. In the staff of professors for such a college you 
ought to have a body of men pre-eminently qualified for this 
description of work ; and, without prejudice, I would add that 
such additional duties would tend to make them more intimately 
acquainted with agricultural practice. Your College should 
become the central institute for a district, and the farmers of that 
district would cheerfully co-operate with your staff in the growth 
of agricultural produce under the special conditions they desired. 
Consider, sir, the interest this sort of work would create in the 
minds of your students, and the economic advantages which would 
result to the district." 

The Principal readily admitted the truth of the appeal, and 
thanked him for his suggestions, in the advantages of which he 
fully agreed with him. 

" As you have received my suggestion so kindly ," he continued, 
" let me also take the opportunity of mentioning what strikes me 
as a very extraordinary oversight in the agricultural system of 
your country ; and that is in so greatly neglecting researches upon 
entomology and the lower forms of vegetable life, in their eco- 
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nomic relations to agriculture. We have the powers of insect life 
urgently forced upon us in America, and we cannot neglect this 
influence if we would, but in the British Isles you appear to me 
to suffer considerable losses with calm indifference. A ,J ierious 
loss of crop arises, and you attribute it with characteristic coolness 
to * blight or something of that kind,' and you accept the loss as if 
it were inevitable. These little enemies of the farmer seem to be 
beneath his notice, and what is equally serious, is that you do not 
attempt to distinguish between these enemies, and those friendly 
allies which would exterminate them. We have been compelled 
to watch these matters in the States because they very seriously 
affect our profits, and we have our regular State entomologists who 
are paid to look into these matters. Let me beg of you to en- 
courage your students to look into these matters. I am now 
returning to the States, and with all your imperfections at Rodney 
College, I shall still carry back with me many pleasing recollec- 
tions of my visit and of your courteous reception, for which I 
thank you. Good-bye, my young friend. Go on and prosper 
Here is my address, and I hope that I shall some day hear from 
you." 

It was a hasty visit, but neither the Principal nor Jack for a 
moment regretted the somewhat singular interview. As Jack pro- 
gressed with his veterinary studies and hospital work, so did he 
become more and more interested in the subject. Professor Arm- 
strong felt very strongly the importance of thoroughly good ana- 
tomical work, not only to familiarise the students with the 
structure of the body, but also to make them the better acquainted 
with the functions to be discharged by the various organs of the 
body. A study of the laws of health he represented to be of 
very great importance, because " prevention is better than cure," 
and he wanted them to see how to keep the fountain pure, rather 
than how they ought to purify the stream which had been polluted 
by neglect or bad management. 

Jack was equally interested in the lectures upon the principles 
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of agriculture, for these often presented some curious blendings of 
various branches of science with the experience of practice. In 
listening to the lectures upon dairy management, Jack could not 
forgel^Bme of the homely discussions he had previously enjoyed 
on this subject He listened attentively to the details of that 
watchful care and good management by which the flow of milk 
could be encouraged and rendered a more settled point of charac- 
ter — the circumstances which influenced the size and character of 
the milk globules — and the practical influence thereby exerted on 
the manufacture of butter and cheese. Another point which par- 
ticularly arrested Jack's attention was the production in milk of a 
strong smelling oil — and when separated quite a fcetid oil — which 
was rendered more observable when the milk had been closely 
covered up for some hours, or when the milk had been sent by 
railway in close vessels. It was shown that when this rank oil is 
carried into the curd, it favoured a putrefactive change in the 
cheese, and interfered with its proper ripening. This oil appeared 
to be formed in increased quantity when the cows drank stagnant 
water, or partook of improper food, or were kept in an unwhole- 
some atmosphere. Jack, who had not forgotten his arrangement 
with Mrs. Forbes, made himself well acquainted with these and 
many similar matters. 

The evening for the conversazione at length arrived, and after 
the usual preliminaries of the meeting had taken place, Mr. John 
Holmes was called upon for his paper upon " The Necessity for 
the Proper Ventilation of Cattle Sheds." He commenced his 
paper by referring to the desirability of warm and comfortable 
shedding for cattle as a means for economising the use of 
food, and proceeded to show in detail that there were two 
systems adopted in practice for keeping animals warm, but the 
one plan was calculated to promote disease whilst the other 
was favourable to the health of the body. He showed that heat 
was thrown off from the body, and this was often preserved with 
great care as a means for promoting the animal's comfort ; but 
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with this heat there were impure air and offensive exhalations, 
which interfered with the health of the animal. He then went on 
to show that when an animal was judiciously fed, the heat-pro- 
ducing matter of the food, when supplemented by a pro^^supply 
of fresh air, gave a warmth which favoured the healthy condition 
of the body. It was the especial duty of ventilation to carry away 
the impurities which passed from the animal into the atmosphere, 
just as we take care to convey away the smoke produced by our 
fires. 

" Hence," he said, " whilst economy of warmth is desirable, it 
should not be gained by a sacrifice in the purity of the atmosphere 
of the building. It is not simply an optional matter whether fresh 
air shall, or shall not, be supplied. If the supply be not given, 
death takes place ; if it be given in too small a proportion, diseases 
of the lungs and bronchial tubes are established ; but a free and 
bountiful supply of air is essential for health." 

When he proceeded to show how this object could be best at- 
tained, he mentioned the various difficulties with which Mr. Fergus- 
son had to contend before he succeeded by the arrangements now 
adopted at the Lodge Farm. They had found the system of 
ventilating through the roof very far from satisfactory, for the hot 
air as it reached the roof, became cooled, and descended with all 
its impurities " cooled " it must be admitted, but by no means 
"fresh." Mr. Fergusson, he explained, supplemented these 
roof ventilators, so that through the winter months they took ad- 
vantage of the fire of the engine-boiler, and by means of an under- 
ground flue the impure air was constantly passing from the 
shed to the chimney. A supply of air had been provided from 
another underground flue running under the feeding passage 
(as already described). At such times the ventilators in the roof 
were closed. By this system fresh air was admitted at the heads 
of the cattle, and there was a quiet passage of air towards the 
walls behind the beasts, drawing away any impurities thrown into 
the air. He further showed that the food which the animal con- 
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sumed was like coal in another respect, for it also needed for its 
combustion a similar supply of fresh air. Altogether Jack's paper 
was a decided success, and with the discussion which followed, 
helpecjrto render that College conversazione alike pleasant and 
instructive. 

The remainder of the term soon passed away, and then Jack went 
off with his friend to spend another short Christmas vacation with 
Mrs. Webster in Edinburgh. It would be hard to determine 
which of the two young men most thoroughly enjoyed these 
intervals of rest. 



CHAPTER XX. 

COMPLETION OF COLLEGE STUDIES. 

The Christmas vacation flew with the proverbial speed of time 
pleasantly spent, and the work was quickly resumed in right good 
earnest. The steady daily work was now telling well upon the 
several courses of instruction in which they were engaged. There 
was that internal conviction of knowledge acquired, which gave a 
confidence to the mind that their acquaintance with their subjects 
was sound, and would bear the test of any fair examination. At 
the end of the second term Jack and Webster both passed their 
final examinations in the principles of agriculture, agricultural 
chemistry, laboratory work, and in land surveying, receiving the 
respective certificates. 

The very brief Easter vacation was passed by both in the 
College, and it was with no ordinary satisfaction that they saw 
their work approaching its completion. The studies in geology 
and veterinary science were proceeding thoroughly well. As the 
instruction had now ended in the chemical laboratory, the time 
usually given to this work had to be devoted during this, their 
last term, to instruction in microscopic analysis. In his course 
of study upon animal and vegetable physiology Jack had become 
tolerably expert in the general use of the microscope, and rapid 
progress was consequently made under Professor Richards' in- 
struction in the examination of farm produce, for the determina- 
tion of more or less perfect conditions of growth, and for the 
detection of various adulterations in purchased goods. The 
course of lectures 'on the steam engine secured the warmest 
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interest from both Jack and Webster, and they were making good 
progress in the subject. 

The time usually devoted to lectures upon the principles of 
agriculture, was now given to the broader subject of rural economy, 
and the duties of the estate agent. It was no part of the system 
adopted at Rodney College to give instruction in the practice of 
agriculture and kindred duties, but rather to prepare the students 
for learning it more perfectly — where alone it can be properly 
learnt— from the daily work of the farm. In dealing with the 
principles of agriculture and rural economy, much practical infor- 
mation was necessarily conveyed in showing the principles upon 
which the various practices were based. This system, however, 
stood out in striking contrast to the plan of giving lectures upon 
the practice of agriculture — crowded with details— from which the 
student was left to deduce, by his own ingenuity, the lessons they 
teach. 

The second year's course of study was now rapidly approaching 
its conclusion, and the examinations soon gave proof of the 
results arising from the combined work of the professorial staff 
and the students. Jack and Webster passed in their remaining 
subjects, obtained their certificates, and were entitled to the 
science certificate of the College. In fact, the greater portion of 
the senior students were equally successful. This was the 
ordinary result of fair diligence in study by young men of good 
natural ability. Undoubtedly it needed two other conditions to 
make the result possible, viz., a good system of instruction, together 
with competent and diligent teachers, for without these no amount 
of hard study on the part of the students could establish the required 
success. It is true, some of the students from their own want of 
industry and ability failed to attain a full success, but a decided 
majority accomplished their work. Those who failed to secure 
their certificates, were recognised as having failed to accomplish 
what they ought to have done, and consequently such failures 
carried more or less personal discredit 
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The hour at length arrived when the work of the session, being 
completed, the students who had gained the College Science 
Certificate were summoned to meet the Principal and the pro- 
fessorial staff. 

The Principal said, " In handing to you the Science Certificates 
of this College I may remind you that you have still to qualify 
yourselves in the practice of agriculture before you can be allowed 
to rank as members of this College, and entitled to the College 
Diploma. A period of not less than two years must be devoted 
to the study of practical agriculture upon the farm. You will, I 
doubt not, find the course of study you have undergone in this 
College, a valuable preparation for acquiring a good knowledge of 
farm management. At the end of two years you will be eligible 
for examination in the practice of agriculture, and you will have 
opportunities for showing special excellence in any branch of 
husbandry you may select. But I need not go further into these 
details, as I hope that you, like most of our old students, will 
keep up a correspondence with the College. We shall be most 
happy to help you in any difficulties you encounter, and will only 
ask in return that you will inform us of any interesting facts which 
may come under your notice. One word of advice I may give 
you. During your stay in this College you have had the oppor- 
tunity of seeing regularly the various agricultural papers published 
at home and abroad. I hope that this opportunity of itself 
will have led you to appreciate the value of these publications, 
and that after leaving here you will each take in one of these 
papers. Without some such means you will be unable to learn 
many new applications of the principles of agriculture — many new 
modes of practice which must arise — and which are daily noted 
in the columns of such periodicals. And when the time comes 
when we shall welcome you as duly qualified members of Rodney 
College — when your instruction in i science and practice ' shall 
have been satisfactorily blended — then I am sure you will well 
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maintain the honour of the title M.R.C.* by contributing to our 
knowledge of agricultural science, and by promoting the welfare 
of that great national industry in which we are all so deeply 
interested. ,, 

It was with many a feeling of regret that Jack and Webster 
prepared to leave a scene which had become endeared to them 
by many pleasing associations. In taking his private farewell of 
the Principal, he informed Jack that, "acting upon the suggestion 
of your American friend, the Council has authorised me to make 
arrangements for carrying out some original researches in agri- 
cultural science; and as this will throw much additional duty 
upon Professor Maynard, we have decided to establish an inde- 
pendent chair for agricultural chemistry ; and you will be pleased 
to hear that your friend Mr. Nicholson has accepted that pro- 
fessorship in this College." 

At length Jack and Webster are fairly started from Rodney 
College, and as it had been arranged that Jack should spend 
some few days in Edinburgh before proceeding, southwards, Tom 
Hughes returned without his travelling .companion. He had, 
however, the satisfaction of conveying a good report, not only of 
Jack's work and Mr. Nicholson's appointment, but very satis- 
factory evidence of his own proceedings. 

The two young men were heartily welcomed on their arrival by 
Mrs. Webster and her daughters. They were proud of young 
Webster's success, and were pleased to see his friend equally dis- 
tinguished. Shortly after their arrival Mrs. Webster inquired, 

"And now, Mr. Holmes, now that you have finished your 
College work, what are you going to do? I cannot make 

* We understand that some of the older students of this College, consider- 
ing its full title to be the Rodney Agricultural College, designated themselves 
as M.R.A.C. It is needless to say this was a practice strongly condemned by 
the authorities, who insisted that the proper title was M.R.C., and took care 
that nothing in any of the diplomas should conflict with this. 
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up my mind what course I had better follow for my son's 
advantage." 

" I shall return to my Father's farm," said Jack, " and learn the 
business of farming as thoroughly as I can ; and if I were to 
suggest anything for Charlie, I should say, send him with some 
good farmer in the South for a year, and after that let him take a 
second year with another good farmer in Scotland." 

" That is a very good proposal," said Mrs. Webster, " and it 
has much to recommend it, but the great difficulty with me is to 
find the right people to put him with." 

Here the conversation dropped, and other matters occupied 
their attention ; but at breakfast on the following day the subject 
was unexpectedly resumed by Mrs. Webster's second daughter — 
a bright young girl of eighteen — saying : 

" Mamma, I have discovered a way out of your difficulty about 
Charlie. Let him go to the Holt Farm with Mr. Holmes for one 
year, and then you send them both down into the East Lothians 
for the following year. I do not think either of them would like 
to break the nice friendship they have formed." 

" A capital idea, Janet," shouted young Webster, " and if the 
Mater agrees to it, I do." 

It needed but little to be said about a proposal which seemed 
to get over so many difficulties, and, before the breakfast was 
ended, it had been arranged that Mr. Holmes should be written 
to. He saw at once that the proposal had many advantages for 
his son, and promised to secure for him a more complete instruc- 
tion in farming than he had expected to give him, and he cheer- 
fully concurred in the arrangement. The last doubts were re- 
moved when Mrs. Webster received Mr. Holmes' reply, but it 
necessitated a delay in Jack's return home if he were to be ac- 
companied by Webster. Jack, it appeared had very little hesita- 
tion in meeting the wishes expressed, for both he and his friend 
were fully prepared to take a little rest and enjoyment under the 
happy circumstances in which they were placed. 

H 
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Shortly after this Jack returned to the Holt Farm in company 
with his friend Webster, but amongst the many congratulations he 
received on the completion of his College education, none were 
more gratifying to him than those he received from Mr. Woodford, 
the founder of the scholarship he had held. 



CHAPTER XXI. 

FARM WORK. 

The first few days which followed the arrival of Jack and 
Webster at the Holt Farm were naturally devoted to settling 
themselves in, and in getting things into regular working order. 
Jack had brought with him a curious ornament for the hall, 
which he had long intended as a present for his father, but 
which was now to be given as a joint present from the two 
young men. 

" But what is it ? " enquired Holmes, " and what use is it ? for 
I suppose it is something more than an ornament." 

" It is one of the Fire Extincteurs," said Webster, " and I hope 
you will accept it from us, and let mine stand beside it. You do 
not know, perhaps, that I was Captain of the College Fire Brigade, 
and this is rather a fancy of mine." 

Some little explanation satisfied Holmes that the present was 
very kindly meant, and might be useful under certain very impro- 
bable circumstances, and he accepted it with many thanks. 

" Now, then," said Holmes, " let us have a little talk about 
business. You are now no stranger to us, Mr. Webster, and I 
shall therefore speak very plainly with you. You have come to 
learn farming, but I do not pretend to teach it. I have never 
taken a pupil in my life, and I begin almost to doubt whether I 
can do fairly for you, especially after all your College work. I 
know something of farming, it is true, for I have been bred and 
born to it, and I have worked at it for many years. If any 
information I have gathered is of use to you, it shall be cheerfully 
given, but I cannot let you be deceived as to what I can do for you.'* 

H 2 
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" It may satisfy your mind, Mr. Holmes," said Webster, " if I 
mention that I was talking with our Principal at Rodney College 
one day about learning farming, and I will tell you what he said 
to me about it ' Do not let any one lead you to believe that 
farming is to be learnt from lectures. These are very well in 
their proper place, and they are valuable if rightly used, but they 
are worse than useless if you rely upon them as a complete 
means for learning farming. As you acquaint yourself with every 
operation on the farm, you will find that there is a right way, 
and a wrong way, of doing everything. Take care and learn how 
work ought to be done. Consider yourself as without any know- 
ledge of the subject — gather knowledge and experience from all 
around you, whether masters or men — strive to winnow away the 
lighter matter from the golden grains of farm experience, and 
store this in your granary for future use.' This will show you, 
Mr. Holmes, what I want to do, and in this I know you can help 
me thoroughly well." 

" Having cleared this difficulty from my mind," said Holmes, 
" let me now tell you what I have advised Jack to do, and I say 
the same to you. Commence your work with a determination to 
know how to do every kind of work as it comes round day by 
day. Keep to your work as regular as any of the men, and make 
your notes every day of the work you have done, or which you 
may know that others have done. There is much work Jack has 
done, which you have not even had the chance of seeing done. 
Never mind his going to other work than yours, and which may 
appear to be more pleasant, for the time will come when it will 
be your duty to do these. If this meets your views, we will con- 
sider it as so understood between us." 

This was cheerfully agreed to, and on the following morning 
Webster and Jack both went off with Tom Baylis to make prepa- 
rations for carrying the corn, which was now nearly ready for 
being stacked. 

" I say, Tom," enquired Webster, " but what are you going to 
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make the corn stacks up at that end of the field for ? Would it 
not be better to run all the corn down the hill, and stack it in the 
bottom ? Surely it would save both time and labour. " 

" Master said the stacks should stand in the old place," replied 
Tom, "and he don't throw labour away anyhow. He's got 
some good reason for it, I'll be bound. May be 'tis because 
we get more air up here, and we always like the wind to feel 
its way a bit through our stacks. It takes off the sweat more 
kindly." 

"But I thought you let the corn get properly dried in the 
field, before it is carried to the stack — how is this, Jack ? " en- 
quired Webster. 

" Of course they get it as dry as the season will allow," said 
Jack, " but this sweating is different to ordinary moisture. I say 
Tom, now, in a hot season, when you carry the corn nice and dry, 
does that corn sweat in the stacks afterwards ? " 

" The driest corn will sweat," said Tom, " it's nothing to do 
with carrying dry. Anyhow, that's where the stacks will be." 

" But does the sweating do any good ? " enquired Jack. 

" Come, come, master Jack," replied Tom, " that's rather too 
good for you to try and catch me, after all your learning up at 
College — I call that rather too good." 

Jack satisfied him that he was not joking on the matter, but 
would really be glad to know what he thought about it. 

" If that be the case," said Tom, confidentially, " none of our 
corn is properly fit for use when it is first carried to the stack. 
Take oats, for instance : s'pose master had some oats threshed 
out as soon as they were ready to go to stack, and gave 'm to me 
for my horses, what would be the effect, I should like to know ? 
It's just same with new-made hay, 'twould never do ; they must 
sweat to bring the nature out of 'em." 

" I see," said Jack, " this sweating is really a means for com- 
pleting the ripening of the corn ; and now I come to think of it, 
the Principal said one day ' that the changes in wheat were very 
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imperfectly known, and that many thought the ripening of corn 
took place in the harvest field, whereas it frequently happened 
that it was not completed for some months after.' This sweating 
is probably a portion of the ripening he referred to." 

" But," enquired Webster, " is not wheat sometimes threshed in 
the field before going into stack ? I suppose the millers use it 
without keeping it long, and in that case it cannot ripen properly. 
I wonder how they manage that. Tom, do you know much about 
the millers, and can you tell me how it is done ? " 

" Well," said Tom, " they don't grind it by itself, of course, but 
they mix it up with some old wheat. It pays 'em for selling 
quickly, but it hasn't the goodness in it for hard-working folk. 
That sort of flour mostly goes in for the towns-people, and may 
be when they've got some beef they don't notice the difference. 
I believe the millers do their best ; but farmers will sell, and then 
millers must sell too, and of course somebody must use it ; but 
you don't find the miller pick the flour of the new corn for himself 
if he can help it, any more than he gives his horses new oats. It 
don't add to the comfort of the skin, anyhow, you may take 
my word for that, Master Jack." 

Later in the day an opportunity arose for their talking the 
matter over with Holmes. He quite confirmed what Tom Baylis 
had told them, but he added : — 

" It strikes me that this ripening of farm produce is a much 
wider question than we are apt to consider it. If you come 
to think of it, the same thing applies to many other crops. Take 
Turnips, or Swedes, or Mangels, — if you begin any of these too 
early, you see the stock " tucked up," and evidently uncomfortable, 
in fact, like a school-boy who has eaten a lot of sour apples. If 
we get hot weather to ripen the common turnip, well and good ; 
but if not, then we have to hope the frost will do it. The swedes 
rarely get ripened without frost, but the mangels we try to protect 
from frost, and ripen them in the " clamps " or " heaps." Prac- 
tically we find that roots are safer and better food for stock after 
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they are ripened, whether they are ripened by the one or the 
other of these means. The use of unripe food, I believe, causes 
a double loss ; for the animal is punished by the food not being 
in a suitable condition, and the food is unable to yield up its full 
amount of nutriment." 

"You see, Webster," said Jack, "the frost and heat both 
appear to change the organic acids present in the food, but what 
is done somewhat suddenly by the frost is more slowly accom- 
plished by warmth. I do not suppose that in other respects the 
action is entirely similar, for it appears probable that the steady 
change taking place when the roots are stored in heap would 
be attended with less violent action on the tissues, and would 
lengthen the time during which they could be kept." 

"If such be the case," added Webster, "it would appear 
desirable to avoid the double action ; for if your roots are first 
acted upon by the frost, you would probably find the warmth 
of the heap encouraging decay, rather than simply completing the 
ripening of the roots." 

" That is just what we do find in practice," remarked Holmes. 
" If roots are to be preserved for any length of time in heap, we 
do all we can to secure them before they have been touched 
by the frost, for frost certainly hastens decay. If, however, we 
secure the roots before the frost has touched them, we have 
every reason to believe the ripening of the roots goes on all 
right." 

" But," enquired Webster, " do you find much difference in the 
action of frost upon different roots ? " 

" Oh yes," replied Holmes, " some turnips and some swedes 
will stand much more frost than others. We found, last winter, 
amongst our experimental growths of swedes, that some of the 
slow-grown solid roots were to all appearance uninjured by the 
frost, whilst more quickly-grown and puffy roots perished very 
soon. How would you account for this ? " 

" Probably," said Jack, " from some of the roots having more 
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strongly-built tissues than others, and from the cells being filled 
with tolerably solid food, instead of poor sappy matter. " 

" In any case," added Holmes, " there we have the fact that, 
with just the same cost per acre, good management goes far 
to make the one crop of greater value than the other; and I, 
for one, shall never regret giving some time and attention to 
our experimental root trials. The further one proceeds, the 
more one sees the opportunities which farming offers for either 
good or bad results, according to the general character of the 
management which is adopted. " 



CHAPTER XXII. 

THE ABBOTTS FARM. 

The fine harvest season found Jack and Webster working hard, 
now in the corn fields, and now at the stacks. Other work was 
rapidly following on, for as fast as the teams could get to work on 
the corn stubbles, there they were cutting up the surface weeds, 
and busily following out the autumn tillage work. 

" I like to take Time by the forelock," said Holmes, " and I 
attack the weeds on the fresh stubbles when they are weakest, 
and gather them up for burning as soon as possible after the corn 
is cleared off. When this has been done, I consider I have stolen 
a march upon my enemy. You see, Jack, I can never catch the 
weeds in more feeble condition than immediately after the corn 
is cut, and I can therefore separate them from the soil much more 
easily than at any other time. In fact, I am glad to get clear of 
them, and I always push forward this work as much as I possibly 
can." 

" Does it really save you so much time and labour," inquired 
Webster, " as to justify your attending to this additional work in 
the midst of a busy harvest ? " 

" That is my view of the case," said Holmes ; " but my neigh- 
bour Foster, for instance, does not agree with me. If you watch 
his corn stubbles, you will be able to form your own opinion. 
Besides the decrease in the cost of cleaning the land, you will see 
I shall manage to work one or two of my earliest fields so as to 
get some spring food for the ewes and lambs." 

Holmes was as good as his word, and he had a nice breadth of 
rye grass, vetches, and trifolium sown in good season. His neigh- 
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hour's stubbles were green and flourishing, whilst the stubbles on 
the Holt Farm were looking quite bare. Holmes's sheep, how- 
ever, were, after all, far better off, for they were on the old clovers 
which were going to be ploughed for wheat. The sheep were 
soon to be driven from the clovers, as the time for breaking them 
up drew near, but a nice piece of turnips — moderate in size, but 
well matured — was ready waiting for them. It quite grieved 
some of Holmes's neighbours to see him plough down such strong 
pieces of clover ley, but he looked upon the clovers in a very dif- 
ferent manner. He considered it a proof of good management 
to keep the clovers so strong and good up to the last, and when 
the ley was ploughed for wheat there was a gratifying promise for 
the following harvest. Jack and many others knew one of the 
secrets of his success, so he explained to Webster some of the 
circumstances which so largely contributed to that success, and 
directed him to notice the difference between his clovers and 
those of his neighbours. 

" My rule," said Holmes to Webster, "is to do all I can to get 
a strong growth of clover. Sowing it with the corn naturally 
makes it grow tall and thin, in its efforts to get air, and if, when 
it has had this unfavourable early growth, we let the sheep come 
upon it in the autumn, the plant has little chance of settling itself 
firmly into the ground. Shepherd used to be as foncl as I was for 
the sheep to pick up a little very tempting food off the young 
clovers; but we are now most careful to avoid doing this, or 
anything else that shall check the autumn growth of the young 
seeds." 

" You seem to me, Mr. Holmes," said Webster, " simply to 
make the change of getting the sheep food from the old clovers 
instead of from the young clovers, especially as the old clovers 
keep so good up to the last." 

" I gain in every way," said Holmes, " for by giving the young 
seeds the chance of establishing themselves in the land before 
winter, they start much earlier in the spring, and they make a 
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much stronger growth. It pays well to let them c get the steam 
up,' and then they will go pretty nearly as fast as you like ; but if 
you keep on checking them back at first they have got a very bad 
chance, even supposing the sheep do not destroy many of the 
plants." 

" I suppose to-morrow you will commence ploughing the clover 
leys," said Jack to his father. " I expect they will plough up 
well, now." 

" Yes, I think we may as well do so," replied Holmes. " Jack, 
you had better take one of the ploughs yourself." 

" And shall I do the same, Mr. Holmes ? " inquired Webster. 
" I am getting to like a bit of hard work." 

" You shall begin your ploughing," said Holmes, " when we 
are breaking up the stubbles. We don't mind straight work quite 
as much there, and if your plough gives you trouble there it will 
make much less difference. You and Jack may as well walk over 
and see old Mr. Foster's clovers before they begin ploughing 
them. You will find that the Abbotts is rather a nice farm, and 
much of it adjoins ours." 

No sooner said than done, and off went the two young men. 
Mr. Foster happened to be at home and received them kindly. 

" Well, young man," said he to Jack, " so youVe come back 
again after learning this scientific farming affair, but it will puzzle 
you to beat either your father or me with all these new-fangled 
ways. And is this one of your friends from the College ? Well, 
you are welcome, but always mind I am for practice and none of 
your fine spun theories which make a man lose his money faster 
than he can get it Why, bless my heart, Jack, how you are 
grown, it seems but the other day since your father came to the 
Holt and yet it must be more than twenty years since." 

" I was born at the Holt Farm," said Jack, " and I was just 
twenty in February last, so you are about right, Mr. Foster. Did 
you live here when my father came to the Holt?" 

" Yes, that I did," replied Mr. Foster, " and for more than 
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twenty years before that. Ah ! Jack, those were the times for 
farming; you could do some good for yourself then, but that 
time's gone. I wouldn't have let my boy go in for farming if he 
had lived, but as you know here I am a lone man, with only my 
housekeeper to provide for, and yet I can't save money. I am 
sure I don't know how they manage where they have large families 
to bring up and educate. However, it's something for me to 
occupy myself about, and I'm accustomed to it. Would you like 
a walk ? Then take some refreshment and we'll go." 

"How have you got on with your harvest, Mr. Foster?" 
inquired Jack, " and how does it promise to turn out ? " 

" Badly, I fear," he replied ; " the price is so bad you see it 
don't pay nohow." 

"But is not that a good reason," inquired Jack, "for growing 
more to the acre, and so make up for bad markets ? " 

"Yes," said Mr. Foster, "that's all very fine, but there the 
seasons beat you. I say to myself sometimes, that what with 
heavy rent and taxes, low prices and small crops, it looks as if 
everything worked against the farmer. If you get a tidy bit of 
clover now, it's a wonder, it either gets the blight and dies off, or 
else it's too tender to stand the winter, or else they send you bad 
seed. Just look at this piece of ley they are ploughing for 
wheat." 

" Then you have begun, have you ? " said Jack. 

"Oh, yes," said Mr. Foster, "we've begun, for the ground 
seemed likely to have no clover left if we had stopped much 
longer, and now it's ploughed I fear there's more weed than 
clover turned in." 

"Do you consider this a good piece of land, Mr. Foster?" 
asked Webster. 

"Yes, the land is well enough," said Mr. Foster, "if the 
seasons were any way thereafter." 

" How are the sheep doing, Mr. Foster, and how are you off 
for keep ? " asked Jack. 
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" The sheep are doing fairly well now," he replied, " we've got 
some good picking on the stubbles, and the young seeds are 
giving us some very nice feeding." 

" But," said Jack, " is it not a bad plan to feed off the young 
seeds, don't you think it stops their chance of growing well next 
year ? " 

"Ah, my lad," replied Mr. Foster, " I suppose you'll allow me 
to know what is best for my land, anyhow. I see you have yet 
to learn how to make the best use of a good crop. I wonder 
how much of the leaf would have fallen before winter if it hadn't 
been eaten. I say, ' Waste not, want not.' " 

Jack knew full well it would be unwise to challenge the views 
expressed, and the young men soon made their way again to the 
Holt, where they found Mr. Nicholson, who greeted them by 
saying — 

" I only got back to Wrexborough yesterday, and I am going 
off to Rodney College almost immediately. The fact is, I have 
been making the best of my time on the Continent since I 
accepted my Professorship in that institution, for I wanted to see 
what the Colleges there are doing. The experimental farm 
stations pleased me very much, and made me feel somewhat 
ashamed of our own imperfect attempts. I have arranged to have 
a private laboratory at Rodney College, and a pupil-assistant for 
my own investigations, and I hear Professor Maynard, who holds 
the chair of chemistry, is also going in for research, so I hope we 
shall do some good work." 

" I think," said Jack, " your researches would be more suc- 
cessful if the staff of Professors acted in full concert. I have 
noticed as a student, that different Professors give very different 
replies and explanations of a subject — not that any are wrong, but 
they differ — and I think you would gain many advantages by such 
concerted action, for any such variations of opinion may be so 
many threads leading to the discovery of new truths." 

"Your suggestion appears reasonable," said Mr. Nicholson, 
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" and I will remember it I must not, however, forget to tell you 
that you aided me in getting my appointment, for the Principal 
said you gave evidence of ' good teaching ' on my part, which he 
considered as a matter of prime importance in a Professor." 

It was with no idle formality that they bid Mr. Nicholson 
farewell. He had brought much light and joy into that household, 
and none could tell how far his work there might still bear further 
fruit ; in fact, he was beloved, and they grieved over his departure 
from that neighbourhood accordingly. 



CHAPTER XXIII. 

WILLING HELPERS. 

"You are ploughing down a good clover ley, Jack," said 
Holmes, as he came into the field the following morning with 
Webster. " I like the look of it, and I think the wheat will like 
it too. You may take it as a tolerably sure rule that you get good 
wheat where you have had a strong clover ley." 

" Anyhow," said Webster, " it is very different from what we 
saw at the Abbotts yesterday. It seemed to me that the old 
gentleman blamed everything and everybody except himself. It 
never appeared to cross his mind that his own proceedings had 
anything to do with the result, or that he could possibly be, in the 
wrong." 

" If truth must be told," said Holmes, " I can sympathise with 
him; for, although I am a much younger man than he, I was 
steadily getting on towards having a very good opinion of my own 
judgment in farming matters ; and, by the time I had got to his 
age, I dare say I should have got just as firmly convinced as he is, 
that to differ from his experience is the clearest possible proof of 
ignorance. I have had some extra windows put into my upper 
story, since Jack first went to Mr. Nicholson's lectures. I may 
candidly tell you that every now and again, I find fresh lights put 
in. I object and oppose at first, but 'tis no use, the truth will 
prevail ; and after the truth is admitted, I regret the opposition I 
have made. The walls of prejudice naturally get thicker and 
stronger day by day ; but some people are more skilful than others 
in letting the light in, and in this respect we shall miss our friend, 
Mr. Nicholson. Where he gained such an advantage was in 
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knowing as much about farming as those he spoke to, and so he 
kept himself fairly free from mistakes. However, we must go, 
Mr. Webster, or we shall be late for Wrexborough market" 

Whilst Holmes and Webster were in Wrexborough, they met 
Mr. Hastings, the Chairman of the Science School Committee, 
coming from one of their meetings. 

" I am quite glad to see you," said Mr. Hastings, " for our com- 
mittee are in a difficulty about a science teacher, as Mr. Nichol- 
son is leaving, and we find it a matter of considerable difficulty to 
find a thoroughly good teacher. We have decided to ask your 
son to take the lectures, and we shall greatly value his help." 

" Do you think he can do it?" enquired Holmes, "but, if he 
can, I am sure he will be willing to help you." 

"He can do it right enough," said Webster, " there need be no 
fear on that account." 

" Is he in town with you, Mr. Holmes?" enquired Mr. Hastings. 

" We left him ploughing for wheat, up in the Barn Close ; and 
there he is now, I'll be bound," said Holmes. 

Mr. Hastings took his horse, and soon reached the field, and 
informed Jack as to his mission. 

" It would be folly for me to say I do not know the subject, 
and make that an excuse," said Jack. " You also know that I 
should like to do a service to a school in which I have gained 
many advantages ; but still I scarcely like to undertake the duty, 
for it would appear rather presuming on my part." 

"As that is all you have to say against our wish," said Mr. 
Hastings, " I shall certainly consider that you will do us the 
favour we ask/ 

" I cannot refuse my best services to the school," said Jack ; 
" and, feeble though they be, they are at your command." 

" I thank you very much for this promise," said Mr. Hastings ; 
" but how is it about your qualification under the Government 
Department of Science ? " 

" There will be no difficulty about that," Jack replied, "for my 
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Certificate from Rodney College will be recognised as a full 
qualification. But why do you not ask my friend Webster to take 
Physical Science for you at the same time? He can do it 
thoroughly well — his College Certificate qualifies him ; and when 
the pupils come for one lecture, by giving a reasonable interval, 
it would enable some to have a second lecture. Besides which, 
other pupils who have not had the chance of learning the subject 
may be glad of the opportunity. You will catch him on the road 
home, even if you do not get to Wrexborough before they start" 

" I am very pleased with your suggestion," said Mr. Hastings ; 
" and, with many thanks, I bid you good-bye." 

Mr. Hastings met* Webster on reaching Wrexborough, and 
having told him what had transpired, he ultimately consented to 
the proposal. The committee of the Science School were pleased 
to be free from their difficulty, and gladly acceded to the proposed 
extension of the work. When they got home, Holmes said to 
Jack and Webster : — 

" I am really proud of you two young men in coming forward 
so nobly, and I am sure many will think the same as I do, and 
especially of Mr. Webster's kindness." 

"I was regularly put in for the work by Jack's help," said 
Webster, " so they must thank him for it. However, we have been 
accustomed to work in double harness, and I won't desert him 
now. But, coming back to business, Mr. Holmes, I shall not 
like taking the fees ; and yet, of course, they ought to be taken, 
otherwise it would make it unpleasant for others who may give 
lectures after, and wish to take the fees. I should like to turn the 
fees into a Scholarship, open to both persuasions, and I believe 
the girls will win it. It looks to me awfully cowardly that they 
don't give the girls a chance ; and, in fact, if I did not think they 
would win it, I would restrict it to them ; but we will pay them 
the compliment of making it an open competition, and I wish 
them good luck." 

" I had exactly the same feeling about the fees," said Jack 
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" but I could not apply those of my class in the same way, for it 
would interfere with the Squire's Scholarship. Probably I could 
help in starting a lending library for the use of the science 
classes." 

" Well, I declare I am getting prouder than ever of you both," 
said Holmes ; "and I tell you what I will do as my contribution. 
You shall have my horse and trap to take you in for your lectures 
regularly." 

" And I must do something," said Mrs. Holmes, " for I shall 
not let anyone show more interest in your work than I feel, so I 
will have a luncheon-basket and some refreshments for you to 
take with you. You will have the laboratory fire at your command, 
and you are both chemists enough to make yourselves a cup of 
good tea ; so, with what I supply, you will be able to manage 
comfortably." 

It was thereupon agreed that it should be a joint enterprise, in 
which all of them were to take a share. 

On the following day, Jack wrote the following letter to the 
chairman of the committee : — 

" Dear Sir, — In giving notice of the science lectures about to 
be delivered, please to add that an anonymous donor has arranged 
to place at the disposal of the Managing Committee a sum of 
money equal to the fees received from the class for the Principles 
of Agriculture, for commencing a lending library for the use of the 
pupils in the science classes of the Wrexborough school ; and a 
further sum — equal to the fees received from the pupils in the 
class for Physical Science — as a scholarship for the best pupil in 
that class, whether male or female. 

''Yours truly, John Holmes." 

As they were gathered around the fire, in the evening, Jack said 
to his father : — 
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" I was thinking as I was ploughing to-day, what a grand 
preparation for wheat there is in the Barn Close. I should like 
to know what wheat you are going to sow there. I think you 
should be very careful about the seed-wheat you use." 

" I am going to sow some of the wheat grown up in the Higher 
Close," said Holmes ; " it is a good wheat, it gives a good average 
yield for the district, and the millers like it ; in fact, it is our old 
stock wheat, and thoroughly naturalized to the district." 

" I wish that at any rate a part of the field could be sown with 
wheat grown from selected seed," said Jack. "Dr. Thomson 
pointed out to us, one day, the variations to be found even in 
the same ear of wheat. Some. grains are larger than others, some 
are better shaped, some are better skinned and show more 
quality than others. If you select any of these grains you get 
from their produce a large proportion like the grain of wheat you 
selected. If you make a similar selection from the wheat so pro- 
duced, picking out the grains which have the desired character, 
you will obtain by their growth a still larger proportion of the 
sort you want. You may repeat this selection and growth year 
after year, until you get the produce almost entirely of the desired 
type. In short, he pointed out that you can breed your seed for 
quality as truly as any of your farm stock, and you can also 
cultivate seed from the larger and more productive ears of corn so 
as to get a more productive seed. I remember his giving us in- 
stances where crops of corn, grown under exactly the same, cir- 
cumstances, had been more than doubled in value by the use of 
properly cultivated seed. You have got a good preparation for 
wheat, and it now only wants some thoroughly good seed. Depend 
upon it, it is money well spent to secure the most suitable and 
the most productive seed you can. It will help you against the 
bad times our friend Foster complains of." 

" We will try it, Jack," said Holmes, " for it seems to have a 

reasonable sort of sound about it ; and a very small increase in 

1 2 
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the yield of wheat would so far pay, that at any rate I should have 
no cause to complain." 

" If you think of it but for a moment," said Jack, " you will see 
that there is no reason why pedigree influence should be so much 
neglected by farmers in the seed they use, when they know and 
admit its value in connection with live stock. 



CHAPTER XXIV. 

ONE GOOD TURN DESERVES ANOTHER. 

As the time for Tom Hughes to leave for Rodney College was 
drawing near, he rode over to the Holt to see Jack before his 
return, and he found him ploughing in the Barn Close. 

" We don't get such clover as this, Holmes, on our forest land," 
he said. " Our clovers are always very weakly." 

" It is very likely you could get better than you do," said Jack. 
"I recollect Dr. Thomson speaking of your sort of land. in con- 
nection with clover, and I am simply guided by what he said. 
Now, when do you put on your farmyard manure ? " 

" Our land is very sandy, you know," said Tom Hughes, " and 
we use some for the roots, but we find we must keep some for the 
wheat if we are to get anything of a crop." 

" That is just what I expected," replied Jack, " and I will tell 
you why your clovers are so weak. Your land will not hold the 
manure, and nearly all the fertilising matter left by the root crop 
is taken out, or else washed out, by the time the barley is re- 
moved ; so you have precious little left for the clover. Then 
again, I'll be bound you let your sheep have the run over the 
young seeds before winter, so as not to lose any food ; in fact, 
you let the sheep eat it rather than the clover leaf shall be wasted, 
on the principle of 'Waste not, want not.' Our neighbour Foster 
adopts this rule, and he gets poor clover on good land ; we do 
just the reverse, and we get good clover on land which is far from 
being as good as his. Depend upon it, Hughes, your father ought 
to alter his plan — although he will think me bold to say so ; but 
if he were to use slowly soluble artificial manures for his roots 
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either bones or fully reduced superphosphates, with just a dash of 
ordinary superphosphate ; and, instead of putting his farmyard 
manure upon the wheat put it upon his young clovers, things 
would soon look better on his farm. The way Dr. Thomson put 
it to us was this. If you have well and carefully rotted dung 
ready for putting upon the young clovers as soon as possible after 
the corn has been removed, they feed rapidly upon it, and the 
manure is soon changed into living vegetable matter, in the shape 
of an increase in the clover plant. Now, you will see you have 
gained two points by this — you save the soluble portions of the 
manure from being washed away and lost, and in the next place 
you have secured a strong plant of clover instead of the usual 
weakly growth. If you want to reap the full benefit, keep the 
sheep off the ground, let the clover luxuriate and make its growth 
as freely as it may ; it will be a good preparation for a strong 
growth in the following summer. If you let the sheep eat it they 
will eat into the heart of the plant, and much will die before 
spring. Now, the principle which is involved in this is most 
important. By the use of a plant capable of quick and immediate 
growth you prevent waste of the soluble portion of the manure, 
even upon soils which have very little natural power for retaining 
manure. The roots of the clover not only supply the wheat with 
an equal quantity of fertilising matter, but it is in a better form 
because it is supplied gradually, as the plant requires it, and there- 
fore not liable to loss. But it has many other advantages which I 
cannot now mention." 

" I am really very much obliged to you," said Tom Hughes, 
" and I will certainly tell the guv*nor. By-the-by, Holmes, I got 
into a jolly row at home a day or two ago. I had got the guv'nor 
to order one of the ' Extincteurs ' we had at the College, and as 
they were chaffing me about it, I asked them to let me try it on the 
kitchen fire as long as it would take them to count ten. Well, 
they agreed to it, but they never counted more than five, for the 
fire was out, and they regularly drove me from the place. They 
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are not likely to chaff me again about it, and they certainly will 
not let me have another go at the kitchen fire." 

" You should not get up to these larks," said Jack ; " you do 
more harm than good by it." 

" Well," said Tom Hughes, " people don't all teach alike, any- 
how, they all now know how to use the apparatus if it should be 
wanted. I am off to Rodney College in a couple of days, and I 
take young Edward Marston with me, who got the Squire's 
Scholarship you held. He is a smart little fellow, and will do 
well. Good-bye." 

"Just give an eye to Edward Marston," said Jack; "try and 
keep up the credit of the Scholarship, without teaching the young 
fellow by any of your i larky methods.' I suppose I shall see you 
at Christmas. Good-bye." 

Little did Jack then think he would see him again very much 
sooner than that It was scarcely three o'clock on the following 
morning when Holmes rushed into Jack's room to tell him there 
was a fire at the Castle. The bell at the Castle was ringing out the 
alarm, and a glance at the distant building told the tale only too 
plainly. Away went Jack to arouse Webster and the two lads 
that slept in the house, and in a few minutes one boy had been 
sent off to Tom Hughes to tell him of the fire, with a request to 
bring their "Extincteur," and the rest of the party with their equip- 
ments were making their way to the Castle as fast as a good nag 
could take them. On their arrival, Holmes remained in charge, 
whilst Webster and Jack made a hurried inspection. The kitchen, 
servants' hall, and the western wing were burning furiously ; the 
butler and the servants in charge of the house — the Squire and 
his family being on a visit in Scotland — were well nigh bewildered. 
The great danger which was feared was that the fire would spread 
towards the central portion of the building. Webster, accom- 
panied by Jack, the butler, and two or three others, hastened to 
unload the trap, and taking the command as by force of custom, 
Webster said — 
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"Jack, go with your 'Exrincteur* to the back staircase, and 
prevent the fire crossing at that point Bill, you follow Master 
Jack with the box of cartridges ; always keep near him. Butler, 
will you fix a man for each of my buckets, to keep us supplied 
with water ? " 

Webster then put on his " Extincteur," and soon joined Jack. 
The fire was rapidly reaching across the back staircase, and for a 
time it was with difficulty kept under control. The two " Extinc- 
teurs," after two or three charges had been delivered, nearly 
extinguished the fire upon the staircase, but it continued to sweep 
through the western wing with unabated fury. By this time 
Holmes, having got his horse and trap disposed of, joined the 
party, saying — 

" Well done, my boys, you are doing good work. What can I 
do for you, Mr. Webster ? " 

" Get our water carriers more steady," said Webster, " and 
keep us well supplied with water. I think we shall then be able 
to keep back the fire until the engine arrives." 

Just at this time the wind brought the flames back into the 
staircase again with increased violence, and the passage-way was 
completely stopped. 

" Jack, go up the front staircase, have some buckets and water- 
carriers with you, and do your best at the top,*' said Webster; 
" and Mr. Holmes, will you follow Jack and take some cartridges 
for his use ? Butler, you had better have the books at this end of 
the library cleared away, for I am fearful of any timbers in this 
wall. And leave word for them to send Tom Hughes to me as 
soon as he comes." 

The battle was steadily maintained, and after a time Tom 
Hughes arrived with his " Extincteur." 

" You stand here, Hughes," said Webster, " and do your best 
to hold the fire back from this wall, for I fear the timbers run 
into the library, but if the fire gets through, go into the library at 
once. Did you bring any cartridges with you?" 
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" Yes, I have a good case of them," replied Hughes, " and 
this boy is my powder monkey. " 

"You come with me, Bill," said Webster, "and, Butler, tell 
them in the library to let Tom Hughes know if the fire comes 
inside the library, and then come with me to the kitchens. We 
will try and get at the bottom of this affair, any way we will know 
more about it." 

In a few minutes Tom Hughes was called into the library, for 
the fire had got through the wall, and the wainscot was burning. 
The books had been removed, and the end of the room was clear, 
so that as the fire showed itself it was quickly extinguished. The 
water and fresh charges were well supplied, and Tom Hughes 
kept himself master of the position. At this moment a complete 
panic was caused by one of the servant girls going into hysterics, 
so Tom, anxious to prevent the attention of his helpers being 
distracted, turned the tube of the " Extincteur " from the fire for 
an instant, and by a well-directed shot the water touched the girl's 
ear, with one additional scream the girl recovered, and all were 
forthwith at "attention" again. 

Meanwhile, Jack was maintaining a steady and successful contest 
with the fire in the " Boudoir " over the library. Webster had 
got into the. kitchens. Loaded as the atmosphere was with smoke, 
putting on his respirator he was able to enter, and attack the fire 
at its fountain-head, with almost immediate relief to those inside 
the main building. Retiring from time to time to the fresh air, 
and obtaining fresh charges for his " Extincteur," the efforts began 
to show marked progress upon the fire. By the time Mr. Thomp- 
son and the fire engine had arrived they had clearly got the upper 
hand, and Webster went into the house again to join his helpers 
there. The three " Extincteurs" kept steady at their work, driving 
the fire from the main building, whilst the fire engine extinguished 
it in the wing. The moment for rest at length arrived, and well 
did the three young fellows enjoy a cessation from the contest. 
On examination it was found that the western wing of the Castle 
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was completely burnt out, but very little damage had happened in 
the principal rooms of the residence. 

Early in the morning Mr. Thompson telegraphed to Mr. Wood- 
ford particulars of the fire, and informed him of the important 
services by which it had been kept within those limits. 



CHAPTER XXV. 

HIDDEN TREASURE. 

By an early post a letter was received by Jack from Mr. Wood- 
ford, expressing his thanks for the zealous and most valuable 
assistance which had been rendered. He also added that he had 
heard with pleasure of the lectures which he and Mr. Webster had 
arranged to deliver, and he hoped to be present at the commence- 
ment of the winter session, when he would have an opportunity 
of thanking them both in person for all they had done. 

That time soon arrived, and Mr. Woodford came down from 
Scotland for the purpose of inspecting the Castle and attending 
the first lecture. Personal inspection gave far stronger evidence 
of the severity of the conflict than he had learnt from his letters. 
It showed the great risk which had been run of an entire de- 
struction of the property. In presiding at the first science lecture 
of the session, Mr. Woodford said : — 

" I feel almost overpowered by the pleasure of being with you 
this evening. About four years ago, the son of one of my tenants 
was in the habit of walking in from his home to attend these science 
lectures. I saw him afterwards upon his father's farm, and was 
so pleased with the information he had gained that I felt it my 
duty to encourage the good work, and I provided a Government 
Scholarship which this young man afterwards gained. He passed 
his course of study in Rodney College most satisfactorily, and on 
his return home he very largely helped to save from destruction the 
Castle, and what are to my mind its many almost priceless heirlooms. 
It is now my pleasure to introduce him to you as willing to aid 
you. Do you think I shall ever regret the small outlay by which 
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I secured that Scholarship for him ? I say, he has discharged any 
obligation he was under to me for it, and he has made me his 
debtor. I also thank those associated helpers who so kindly aided 
in the protection of my property, and, having said thus much, I will 
leave you in the hands of my worthy young friend, Mr. John 
Holmes. ,, 

In the lecture which Jack then proceeded to deliver he an- 
nounced his intention of following as closely as possible in Mr. 
Nicholson's footsteps. Webster had no such a precedent to follow, 
but his lectures were equally simple and accurate. Both classes 
were numerously attended, and the anonymous donor soon pro- 
vided the promised sum of money for the purposes already named. 
The donor was known only as " Nil Desperandum " and the secret 
was well kept Some thought it was Mr. Woodford, but this he 
distinctly disclaimed. 

As soon as the wheat sowing was ended the two young plough- 
men were turned in with those breaking up the cleaned stubbles, 
laying the ground up rough and rugged for the full action of the 
winter frost For a time Webster had help, but he dispensed 
with it as soon as he could, and both stuck well to their work. 
One evening as they were talking with Holmes about their work, 
Jack said : — 

" This disintegration is a grand help to the farmer, and as far as 
I have ever heard few seem to know its full value." 

" What do you mean, Jack ? " enquired Holmes. 

" I mean," said Jack, " that all this ground we have laid up 
rough will be enriched by the frost, rain, and air, and will be 
so broken up — or disintegrated — that it will be more fertile in 
the spring than it is now, — practically it adds manure to the 
soil." 

" I would like to know how it gets manure added to it," said 
Holmes. " I know, of course, that the land gets in better working 
condition, and that the labour in spring is reduced in conse- 
quence." 
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" As I understand the matter," said Jack, " it stands in this 
way. It is only a small portion of the soil which is useful for 
plant-food, the great bulk of it is a store for future generations. 
None of the soil is useful as food for a crop unless it can be dis- 
solved in water, and so carried into the very fine water-pipes 
which exist in all plants. We were, therefore, taught to consider 
the soil as consisting of two parts — the one portion which could 
be used as plant-food is called * active/ and the other portion is 
called * dormant/ or sleeping. It appears that the frost, air, and 
water acting upon the soil bring some of this dormant matter into 
a useful condition, and, so far as it does this, it practically adds 
so much plant-food to the soil. It is a matter of small moment 
whether you go to market and purchase this food and add it to 
the land, or make one part of the soil supply it to the other 
part." 

" Except in a matter of cost," interposed his father. 
" That is perfectly true," said Jack : " I only meant to say that 
so far as the supply of plant-food is concerned, it is in both cases 
so much food added to the active portion of the soil. Some prefer 
purchasing these supplies, others prefer making the soil give them 
up. A friend of mine recently described this by comparing it to a 
farmer who had plenty of corn in his granary, but rather than un- 
lock the granary door, he would send to the corn merchant and 
purchase his supply. He meant this to show that a farmer should 
unlock from the soil the enormous supplies of plant-food it 
contains and make good use of it." 

" Did either of you see in the newspapers," inquired Holmes, 
"what Dr. Voelcker stated at Birmingham as to what Mr. Prout 
had done on his property ? Practically, he kept up a continuous 
growth of corn for many years, and sold all the produce off the 
farm to an extent averaging about ^4,700 a year. The fertility 
of the land was more than maintained by artificial manures 
purchased to the extent of about ;£ 1,000 a year, and yet the 
property (450 acres), which, with improvements, cost in or about 
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1 86 1 ;£ 2 2,000, is now worth ^33,000. I think, Jack, Mr. Prout 
must have learnt how to unlock these stores of fertility in the 
soil, and with very great advantage to himself, whilst at the same 
time providing for the improvement of the soil." 

"Yes, I read the account," said Jack, "but no one in the 
country takes more care than Mr. Prout to get the land thoroughly 
well steam-ploughed in the autumn ; thus he improves his land by 
making a larger proportion of it active, and thereby it becomes 
more useful. We had this system discussed at one of our College 
Conversaziones, and I recollect Dr. Thomson saying that many 
most valuable lessons were taught by Mr. Prout's practice even 
when this system could not be fully carried out." 

" I very well recollect his saying," added Webster, " that he 
thought much of the future profit of the farmer would depend 
upon his making a judicious use of this granary key for bringing 
some of this vast store of wealth into active use — in fact, getting 
profit out of what was now unheeded and unsought. Then, if 
you recollect, Jack, he also said that by the aid of science we 
ought to be able to assist the soil to draw from the atmosphere 
some of the ammonia we want, instead of buying it all at ^100 
a ton." 

" Turning to another subject," said Holmes, " I should like to 
have a look at your farm diaries, and see how you are keeping 
your notes." 

The two books were produced, and carefully looked over by 
Holmes. After doing so, he said — 

"In my opinion you want to keep fuller notes than these, 
and although you come in tired after your work, still it is worth 
the effort. I am thinking it would be even worth your giving up 
one day in the week from your farm work for the purpose. 
Suppose you keep your rough notes from day to day, and make 
up more fully every Wednesday or Thursday. When you have 
made your notes, they ought to enable you to place the men 
at any similar work a second time ; or, if you can improve upon 
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my arrangement, so much the better. Your diary, to be of any 
real value, should enable you to do this, and I should like you 
to keep this object in view." 

"Thank you, Mr. Holmes," said Webster, "for your kind 
suggestion. I can see it will make our notes much more useful 
for reference afterwards. I heard from home this morning, and 
they are very pleased to learn what we are doing about the 
Wrexborough lectures. They are surprised that there are so 
many ladies attending our classes ; but the best of the joke is, 
that my sisters are thinking of attending some of the science 
classes in Edinburgh, for they say they are not disposed to be 
left behind in the general movement which is taking place. 
Dr. Whichcord met me in town the other day, and mentioned 
one science school which had been opened in London in which 
over 600 young ladies entered as students in the first year of 
its establishment. I am really glad I have joined in this work, 
and I should like to see one of the young ladies in my class 
get the scholarship, and enter one of the Ladies' Science Col- 
leges. I should like to see girls thoroughly well trained — not 
mere surface work, you know — they will then be less anxious 
to display their knowledge, but when they join in conversation, 
or have duties devolving upon them, they will be able to hold 
their position as well-educated girls should do. After all, Mr. 
Holmes, it will give them the chance of becoming more valuable 
members of society, and to my mind this need not detract in 
the slightest degree from their other charms. " 



CHAPTER XXVI. 

A NEW PATRONESS. 

The confusion in the Castle consequent upon the fire induced 
Mr. Woodford to prolong his stay in Scotland longer than he had 
intended, but the efforts made under Mr. Thompson's direction 
enabled the family to return for a very short visit at Christmas. 
On an early day after the Squire's return he sent a note to Jack 
informing him that Mrs. Woodford would like to see him, and 
also Mr. Webster, and naming a time for their call. The two 
young men obeyed the summons in due course, and Mrs. Wood- 
ford said to them — 

"I have had a great wish to thank you in person for your 
devoted conduct on the occasion of the late fire, and for the skill 
you then displayed, and I hope you will accept from me some 
acknowledgment of your kindness. It has been rather difficult 
for me to decide its form, for I particularly wished to associate a 
lasting utility in the gift with the probable necessity for its frequent 
use. I have, however, decided to present to you, Mr. John 
Holmes, a collection of standard works upon agriculture, and for 
you, Mr. Webster, I have selected a microscope, which I hope 
will meet the critical judgment of one who I hear is well able to 
judge of its merits. Whenever you make use of these gifts I hope 
you will remember the grateful thanks of the donor." 

The presents were accepted with due respect, and the young 
men were invited to luncheon. Mr. Woodford was glad to have 
a long and quiet chat with Jack, whilst Mrs. Woodford more 
particularly engaged Webster in conversation. The luncheon was 
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nearly finished when Mrs. Woodford arrested her husband's 
attention by saying : — 

" You will be surprised to hear that Mr. Webster is a son of 
the late Col. Horace Webster, so many years my brother Robert's 
commanding officer. " 

" It is possible ? " said Mr. Woodford. " Well, this is most 
singular. You must have seen my wife's brother, Capt Robert 
Wyndham, for he was very intimate with your father." 

" I cannot say that I remember seeing him," said Webster, 
" but I seem to know him, for we have a painting at home in 
which my father and he both appear, and the faces are spoken 
of as excellent likenesses. We children know it as the V. C. 
picture." 

" I have never seen that picture*," said Mrs. Woodford, " but I 
have often heard of it, for it depicts the brilliant affair for which 
your father obtained the Victoria Cross in saving my brother's 
life — and how remarkable that you should come down here to 
learn farming. Did you know of our connection with the Victoria 
Cross affair ? " 

" No," replied Webster ; " it causes me as much surprise as it 
does to yourself. My father has been dead for fully ten years, 
and since his death our family have lived very quietly in Edinburgh. 
We have therefore lost sight of many of our friends in the army, 
and many old associations." 

Mrs. Woodford asked for and obtained Mrs. Webster's address, 
and other subjects then attracted their attention. Webster told 
Mrs. Woodford of his interest in female education, and the hope 
he entertained that the scholarship of his science class would be 
gained by one of the young ladies attending his lectures. He 
also told her of the College Conversaziones, and the excellent 
opportunities they gave for assisting the pupils, and added.: — 

" If you had not been going away so soon, I would have pleaded 
for the favour of your presence at a conversazione in Wrex- 
borough, so as to have secured your countenance and support." 

K 
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" I will gladly help you," said Mrs. Woodford. " We leave 
here on Thursday week, possibly you could arrange for it on the 
previous Wednesday. If so, I will hold myself free, and I am 
sure Mr. Woodford will come with me." 

" I think we shall be able to arrange for that evening," said 
Webster, " and I am exceedingly obliged to you for your kind 
consent." 

Jack and Webster took their farewell of Mr. and Mrs. Wood- 
ford, and the presents were sent to the Holt Farm the same 
afternoon ; but the messenger had then to proceed to the Forest 
Farm, for Tom Hughes had not been forgotten. During the 

evening Webster Jtook the opportunity of having a family council 

» 

respecting the conversazione arrangements. Mrs. Holmes went 
into town on the following 'day — which happened to be the 
regular day for the lectures — to assist in making some of the 
arrangements. Mr. Hastings and Dr. Whichcord very cordially 
assisted — the Assembly Rooms were engaged, both of the science 
classes were invited to be present, and subsequently many other 
invitations were issued. 

The Science Conversazione was a decided success. Mr. and 
Mrs. Woodford were present, and by their kind and judicious 
manner did much to encourage the objects for which the conver- 
sazione had been arranged. It was something perfectly new in 
Wrexborough, for the town was so peculiarly constituted that very 
few gatherings possessing any sociability of character had been 
possible there. If truth must be told, every one assumed to him- 
self, or to herself — for the ladies were by no means free from the 
weakness — a certain position in the local scale, and they could 
only associate with those of that scale, or of course — if they had 
the chance — with something higher. The presence of others — if 
even one-tenth of a degree — lower than themselves could not be 
put up with for a moment ; for it rendered such a gathering unfit 
for their association. When the variation was so great as 
between Mrs. Woodford and themselves, it was obviousty useless 
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to think of the petty variations supposed to exist among them- 
selves, more especially as the example she set of courteous con- 
sideration for others could not fail to commend her example to 
their better judgment. Consequently, the gradations on the local 
scale for a time ceased to be considered, and when the conver- 
sazione ended, they all agreed that the evening had been most 
entertaining and instructive. 

The primary object of the conversazione was very fully attained. 
The ideas of relative respectability had hitherto kept back many 
from becoming pupils in the science classes, because " somebody 
else " attended the class, but the very interesting scientific enter- 
tainments of the evening led many to inquire, — " Shall I refuse to 
gather flowers from the realm of science because humbler hands 
can do the same ? Is their beauty decreased because they have 
given joy to some whom I consider inferior to myself? " 

Wrexborough learnt that evening a lesson which will never be 
forgotten there, and when the science classes met in the following 
week there was a considerable increase in the number of pupils. 
This was rather a source of difficulty to Webster, for he found he 
would have to check the progress of the more advanced pupils if 
he kept them all travelling in company, unless he provided sup- 
plemental help for those who knew very little about their work. 
He decided upon adopting the Rodney College system, of supple- 
menting the lectures by tutor's classes for the more backward 
pupils, and these he arranged to have taught by the best male and 
female pupils in his general class. It gave some additional 
trouble to these tutors, no doubt, but he found by their vivi voce 
examinations that this work advanced them in their knowledge of 
the subject, whilst it helped the slower travellers to keep within a 
reasonable distance. 

There was work to be attended to at the Holt Farm, as well as 
at the Wrexborough Science Schools. Holmes now found it 
necessary to give the shepherd more help, and he placed both 
Jack and Webster with him as helpers. George rather liked their 

k 2 
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company, for they worked very fairly, and he could often exchange 
his views with them. 

" Shall you ever forget, Master Jack," inquired the shepherd 
one day, " what a sad trim our ewes were in, this time four years 
ago ? You didn't know as much about sheep then as you do now* 
I shall never forget that time, but we've kept well out of that 
trouble since. Our swedes be so much better than they used to 
be, and giving the sheep some good hay, the ewes go along 
first-rate. YouVe told Mr. Webster all about that time, I dare 
say." 

" Yes," said Webster, " I have heard about it, and also how you 
told Mr. Holmes about the clover roots." 

" I don't feel ashamed now," said the shepherd, " to ask the 
master to give me a fair allowance of hay for the sheep, and I am 
as proud of the clover as ever he is. One neighbour, old Mr. 
Foster, happened to come across here some few days ago, and he 
liked the look of the swedes and the hay uncommon well. I 
asked him, joking-like you know, whether he could do with some 
of them at the Abbotts, and he said, ' Why, George, I should then 
have to keep all of my own growth for the calves,' and I said if I 
were he I should give the best to the calves, but giving me a poke 
on the ribs, he said, ' Why don't you see the calves wouldn't 
know the difference,' and away he went laughing at the joke, but 
I've never seen such food grown on his place, and I don't s'pose 
I ever shall, although it's a deal better land than this farm. But 
talking about the food for the sheep, I do wish you would some 
day talk to the master about letting me have some malt-combs for 
the sheep. They be wonderfully good for 'em, and I'd like to see 
some in the granary again we want 'em." 

" What are malt-combs ? " inquired Webster. 

" The sprouts produced from barley by its germination during 
malting," said Jack. 

"Would you not like some of the malt itself, shepherd?" said 
Webster, " surely that is better." 
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" Well," rejoined shepherd, " I'll be quite content if I get the 
malt-combs, any way, for the present, but some day, may be, we'll 
get the malt as well." 

" But why do you say ' may be,' " inquired Webster, " why 
cannot a farmer make the best use of his own barley ? " 

" You don't understand about the Malt Tax," said shepherd. 
" Well, master can tell you more about that than I can, but you 
mind what I say — we'll have fair-play even yet about the Malt 
Tax." 



CHAPTER XXVII. 

THE MALT TAX. 

When Jack had a convenient opportunity he named to his 
father that the shepherd wished. to have some malt-combs for the 
sheep. 

" He shall have some, Jack," said Holmes, " for I like them 
to be used as much as any one can, but they cost all they are 
worth, and I think a little more. George, I believe, loves his 
flock as much as his children, and he asks a favour for the sheep 
almost as reluctantly as if they were his own. Depend upon it, 
when you do get a man thus interested in a flock, it is worth your 
meeting his fancies now and then, especially if they are right. 
You need not say as much to him, for some men lose their 
balance if they think they are valuable. However, he is a very 
good fellow." 

" He was joking me," said Webster, "about the Malt Tax." 

" You are not the only one who has been joked about the 
Malt Tax," said Holmes. " The joke fell harmlessly upon you, I 
do not doubt ; but when men are smarting from its influence they 
don't like to be tormented with a joke ; in fact, they don't look 
upon it as a joking matter. I fear that we farmers have been 
done — yes, completely done — over this job more than once. 
Some years ago there w r as a Committee of the House of Com- 
mons upon this very subject. They missed the mark altogether, 
and, if I remember rightly, they came to the conclusion that malt 
was not so much better than barley as to justify our being allowed 
to malt our barley for feeding our stock. Farmers who had used 
it right saw its value, and spoke in its favour ; but those who had 
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used it wrong spoke against it. Practical men differed in then- 
opinions, and were thus paired off so as to balance each other ; 
but that does not alter the truth." 

" Why could not farmers please themselves," inquired Webster, 
" and let those use it who liked to do so ? " 

" It is so linked in with the Excise regulations," said Holmes, 
" that they fear it would influence the revenue." 

" But, surely," said Jack, " there must be some middle course 
which would meet the difficulty ? " 

" That has always been my idea/' said Holmes. " We had the 
' Gladstone Mixture,' but that did not meet the case at all, and it 
was never of any practical value." 

" What was this ' Gladstone Mixture?' " inquired Jack. 

" I am not quite sure," said Holmes ; " but anyhow the barley 
had to be mixed with linseed, and no one cared to use it in that 
way." 

" As far as I understand the action of malt," said Jack, " this 
mixture was not likely to answer. I'll be bound that Prof. Nichol- 
son would help them so that malt could be put to its best use as 
food, and yet not be suitable for brewing purposes, for these, I 
suppose, are the main points to be secured." 

" I really hope," said Holmes, " Rodney College men will do 
something for us. I believe, if we could only show the Govern- 
ment how the thing could be fairly carried out, they would see 
justice done to the farmer." 

" George says he thinks the time will come when farmers will 
have fair play about the Malt Tax," added Webster. 

" It is not exactly fair play to put the farmers of this country to 
a disadvantage," said Holmes, "but we must be reasonable, 
because, whilst we demand fairplay, we must be equal and just 
towards the other side. The Government cannot do impossibili- 
ties, any more than we can. In my opinion, the farmers should 
determine how the alteration of the law can be made, and submit 
such a plan to the Government, with proper evidence in its 
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support. I fear that otherwise we might just as well protest 
against the rising of the tide. . . . Well, now, Jack, about 
to-morrow. I must take you from the shepherd to-morrow, for 
we shall commence threshing the wheat from Stoney Croft. I 
shall leave you to arrange the men in the morning, so as to go on 
with that work properly, and yjou had better stick to that job so 
long as we keep the engine and thresher. " 

When Holmes came round in the morning, he made very little 
alteration in the arrangements, for Jack had remembered the hint 
given to him ; and having recorded in his diary the position of 
the workers at the previous threshing, he was tolerably prepared 
for the emergency. 

" What do you think, Mr. Holmes, of the quality of the wheat 
they are threshing ? " asked Webster on the evening of that day. 

"The quality is not very gay," said Holmes, "and yet the 
millers like our wheat ; they consider it a good strong wheat, and 
they like it for mixing with some foreign wheats." 

" Then, I suppose, they give you top market price for it," said 
Webster. 

" No, they don't," said Holmes, " and that is the unfortunate 
part of it They always say when they are going to buy they will 
have to get foreign wheat to make it work at all ; but my belief is 
that it is too good in some way for being used as it is." 

" I believe," said Jack, " that with such strong clover leys as 
you have had for the last three years you are bound to have strong 
wheats. Have you seen any of old Mr. Foster's wheat lately? I 
would like to know how that compares with yours." 

" His wheat has not been worth so much money as mine for 
the last two seasons," said Holmes, " and, although he has got 
better land, his wheat is not now as strong as mine." 

"Do you recollect, Jack, the discussion we had at Rodney 
College about wheat ? " asked Webster, " and the reference made 
to some recent investigations — not then published — but which 
showed how greatly the quality of wheat varied. ,, 
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" Yes," said Jack, " Dr. Thomson said he was informed by the 
investigator that the composition of wheat was known to vary so far 
as to contain from 3 \ lbs. to nearly 7 lbs. of flesh-forming matter in 
a bushel — practically double as much in one case as in the other. 
The produce of flesh-forming matter from an acre of wheat varied as 
much as from 28 lbs. to 256 lbs. — or nine times as much in the 
one case as in the other. He said it was wonderful how skilful 
millers had become in judging the composition by the eye. He 
spoke very much in favour of well-selected seed increasing the 
yield per acre and the market price of the produce. I am in great 
hopes that we shall turn out some better wheat next year, and 
more of it. After all, the extra cost of the seed is small, consider- 
ing the reduced quantity of seed used per acre." 

" Well, Mr. Webster, how do you like being with shepherd ? " 
inquired Holmes. 

" George and I get on first-rate," said Webster. " We are now 
going to begin about fixing up the lambing fold, and it strikes me 
he is right in making what might at first appear to be an excessive 
preparation. From what Professor Armstrong has taught us, it 
appears to me that George is right in taking great care to protect 
the ewes and lambs from cold and wet. I think we shall have a grand 
fold, for he says he shall improve upon the one he had last year. 
He says he hopes to have Jack with us after a time, and Jack and I 
can take turn and turn, so that one of us will always be with him. 
If that be so, I shall propose that only one of us goes in for the 
Wrexborough lectures after we get busy with the lambs. Jack can 
take both lectures one week, and I will take both for the next, 
so that we need not neglect the sheep. " 

. And thus it was arranged, and right well were the duties dis- 
charged. Never before had George received such skilful assist- 
ance, for in any real difficulty his helper — controlled by George's 
experience and caution — gave proof of the value of his hospital 
training. The flock had never done as well, and George had 
much more rest than had fallen to his share in any previous 
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lambing season. Towards the end, George found he could trust 
either as well as himself, and he acknowledged that in some cases 
their work was even more skilfully done than he could have per- 
formed ft. 

As soon as this busy season was over, the young men were 
excused from farm work so as to be able to go into Wrexborough 
twice weekly, and they had also to carry out the second and last 
conversazione for the season. Much to every one's surprise, Mr. 
and Mrs. Woodford ran down from London for the purpose, and 
another most delightful evening was spent. The Government 
examinations came on in due course, and William Ellis, of the 
Birchwood Farm, obtained Mr. Woodford's scholarship, whilst the 
" Nil Desperandum " scholarship in Physical Science was awarded 
to Miss Ellen Temple. 

Mrs. Forbes did not fail to keep Jack in mind of his promise to 
help her in the cheese difficulty, so taking advantage of a con- 
venient opportunity the young men drove over to see Mr. Forbes* 
farm and the dairy. ' 

" Glad to see you both," said Mr. Forbes ; " with two doctors 
we shall certainly do something, but I wish you had got Mr. 
Nicholson with you. I wonder how he gets on in Rodney 
College." 

" I heard from him not long since," said Jack, " and he gave 
me a good report He gets on capitally with the Principal and 
Professors, and I hear from Tom Hughes that the studenis like 
him very much indeed. But what are we to inspect here ? " 

It was decided to have a walk round the farm and the buildings, 
and after an early dinner to see the dairy. 

" These are not very nice sheds for your cows," said Webster. 
" You ought to get your landlord to put up some better places 
than these." 

" I wonder who is to pay interest in these bad times," said Mr. 
Forbes. " A few boards where the sides are faulty will make 
them do for me." 
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" But surely the sheds are not cold," said Jack, * I should like 
to give the sheds more fresh air if they were mine." 

" If we don't keep the cows warm we should be nowhere," said 
Mr. Forbes, " they would be taking cold and losing their milk. 
Even now I have got as much as I can do to keep them right. 
There are three cows right up at the further end of the shed ter- 
ribly bad, and none are as gay as I like to see them." 

" Now does not that show you one cause of trouble ? " inquired 
Jack. " It is because they are so far up in the shed that they are 
the worst, for the simple reason that they have the least chance of 
getting fresh air. If it were my shed I would soon lift off some of 
the boards and give them more air. I believe you would be a 
gainer by doing so, and have some openings in the opposite wall. 
If you give them fresh air you adopt the best means for prevent- 
ing cattle taking cold. I would like to know where you would be 
most likely to catch cold yourself, by staying all day in a close 
wash-house full of steam and going out into the cold to drink 
occasionally, or by breathing fresh air all day." 

" There is no steam in the cow shed," replied Mr. Forbes, " and 
the things are altogether different." 

" They are only different in degree," said Jack, " and the cow 
sheds are much the worst, because you have not only got steam, 
but foul steam, steam loaded with decaying matter, and as the 
cows are compelled to breathe it, it is enough to make all the 
secretions of the body bad and unhealthy. I know Professor 
Armstrong took that view of it, and he said it would affect the 
milk, producing in it rank and offensive animal oil, which is 
enough to spoil any cheese. Then again I noticed your water 
supply is anything but good. Can you imagine your keeping 
yourself in health, if you had to drink foul and offensive water ? 
Neither should you expect cows to be in a healthy condition if 
they take such bad water." 

" But don't you think the cows know whether it suits them or 
not ? " inquired Mr. Forbes. 
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" You do not give them any choice," replied Jack ; " you know 
of course what mischief has happened to human beings from fever 
germs being conveyed by the milk. From what I learnt at 
Rodney College, I believe that if you give your cows plenty of 
fresh air — plenty of clean water and good food — you will save 
your wife from much trouble, and sell your cheese at a better price. 
It may not enable you to get over your trouble entirely, but it 
will certainly reduce it, and when we come again we will see the 
dairy, and possibly something else may demand your improving 
care." 



CHAPTER XXVIII. 

GOOD FEEDING. 

Jack and Webster had been comparing the spring tillages 
on the Holt Farm, with those on the Abbotts, and with much 
interest. The corn stubble which had been so useful on the 
Abbotts Farm as giving some sheep-feed in the autumn had been 
ploughed during the winter, and some portions were ploughed 
late. Holmes did not appear to be in any hurry to disturb the 
ground ploughed before winter, for he studiously avoided any 
operation which should bury the " seed-bed " which Nature had 
provided by the winter rains and frosts. Where the weeds had 
grown on Holmes' fallows and had to be attacked, it was done by 
stirring and cultivating in fine weather rather than by cross- 
ploughing. Webster, in speaking to Holmes on this subject, 
mentioned the terrible work they had got on old Mr. Foster's 
farm. 

" You are quite right in your conclusions," said Holmes, " as 
to what I want to do in preparing the land for roots. I want to 
keep the fine mould on the top, and, except where some weeds 
make it necessary, I do as little to it as possible. I know many a 
man who ploughs his land up thoroughly well before winter as we 
do, and then breaks down the land too early in the spring, burying 
the fine mould, and fails to get a fine seed-bed during the season, 
however much labour is put upon it. Our stubbles from being 
cleaned in the autumn will give but little trouble now. You will 
see that we shall get our roots in with one-quarter the trouble 
Mr. Foster has, for he not only left his weeds to grow and get 
strong, but. then he buried them, and now he has to get the 
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rubbish worked out of the land. In doing this any fine soil 
produced by the frost will sink, and unless it happens to be a 
very favourable season he will be late in sowing his roots." 

"Do you not think, Mr. Holmes," enquired Webster, "that 
the carting of the dung for roots is very likely to injure the 
land ?" 

" Yes I do," said Holmes. " We took advantage of the frost 

* 

to get some farm-yard dung out on some of the land for roots. 
If we get some good weather, which will let us draw out some 
more dung without damage to the condition of the soil, I shall 
do so, but I will not be tempted to injure Nature's seed-bed. I 
would rather depend entirely upon artificial manures for the roots, 
and save all the farm-yard manure for the young clovers. By-the- 
by, Jack, Mr. Thompson has asked me to draw up a report 

• 

about the root experiments of last season, so that the farmers of 
the neighbourhood may have it sent to them at once. We will 
do it this evening, and I will see him to-morrow about it" 

" I wish," said Jack, " you would ask him to offer a prize of 
£\o for the best green food for the turnip fly. We find the 
mustard do fairly well in some places, and it certainly answers 
with us to keep the fly off the swedes, but very likely there 
are some better plants which could be made use of. There can 
be no need for making the young swede rush into life at a gallop, 
to escape this hungry enemy which is waiting to spring upon it. 
It must be a wiser policy to give the enemy some other food 
which it will prefer to the young swedes, and then let the young- 
sters begin the journey of life more slowly, and keep in better 
condition for a long and steady growth." 

" Now you have got two students on your farm, Mr. Holmes, I 
suppose you will try and grow some of the Student Parsnip," said 
Webster. " Do you know its history ? " 

" I don't know the sort at all," replied Holmes. " What is it 
specially good for?" 

" It is specially good for two things," said Webster. " It is of 
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good quality, rich flavour, and a good cropper; and, in the 
second place, it is a splendid example for encouraging the pro- 
duction of new varieties of our cultivated crops from the wild 
plants. Its history is short, but important Professor Buckman 
collected some wild parsnips, and sowed the seed in an experi- 
mental garden, for the purpose of showing the students in the 
College at Cirencester how to improve these wild plants. In a 
few years he improved the growth wonderfully, and he obtained 
one variety better than the rest, so out of compliment to the 
good fellows around him he called it the ' Student ' Parsnip. It 
is now acknowledged to be our best parsnip, and as ' like produces 
like ' it can't be a bad sort anyhow. We have been trying the 
same sort of thing up at Rodney College with the Beetroot. The 
students, are doing this work there, and they are improving year 
after year, but they don't mean to stop until they get some 
particularly good, worthy of being called the ' Professor ' 
Beet" 

" No, no," interposed Jack, " that won't do for Rodney College 
anyhow. We can't have a Professor beat there, it would be 
something quite new for that College." 

" However," said Webster, " that is their matter at present, but 
when Jack and I become Fellows of Rodney College, and take 
part in the management, we shall do our best to have things 
called by their right names. But talking of the College reminds 
me that, as you will soon be losing two such valuable helpers as 
Jack and myself, it may be worthy of your consideration whether 
you might not get two pupils from the College to take our places. 
There are many young fellows leaving there, after having got their 
Science Certificate, who do not know where they can best get 
their knowledge of farm work. I am sure some would be glad of 
the chance of coming under your instruction. If you thought 
proper, I am sure Dr. Thomson would be pleased to place # your 
name upon the * Farm Tutors ' board in the Hall as willing to 
receive two students." 
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" I must consider about that," said Holmes, " but at any rate I 
am very much obliged to you for suggesting it." 

In consultation with Mrs. Holmes it was decided that it should 
be done, and it was accordingly carried into effect The time 
was now come for sheep shearing, and the shepherd claimed his 
two helpers to take part in the work. On their return at the end 
of the first day's clipping, Jack told his father that the shepherd 
considered the wool heavier and better than he had ever had 
it before. 

" I am not surprised at that," said Holmes, " for we have been 
steadily improving for the last three seasons." 

"Good clovers and good swedes will tell their tale on the 
wool," said Jack. "We were all much interested in Dr. Thom- 
son's lectures upon the structure and the growth of wool. There 
is no doubt, from what he said, that the food makes a very great 
difference in the character of the wool. Climate, certainly, is 
very influential, but still we can greatly control the length, the 
strength, and the softness of wool by the food given to the 
sheep." 

" That I think is probable," said Holmes. " I know when we 
had such trouble with our sheep, and especially with the ewes, 
four or five years back, we found the weight of wool much less 
than it ought to have been, and we had also complaints of its 
want of strength. The buyers gave a lower price, because they 
said it would break in the working. I can understand our not 
getting so much wool, but I don't see how it became unequal in 
strength, or as they described it as wanting an evenness of staple. 
If it were fine and weak I am told it would not matter so much as 
when some portions are stronger than others." 

" In all probability that arose from the tension which was neces- 
sary for the stronger portions being too great for those parts 
whic}i were weak," said Jack. " As far as we know, that weak 
portion of the fibre of wool arises from some check in the supply 
of nourishment, and may arise from the sheep having poor food, 
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or from some unhealthy condition of the body diverting the 
supply. The great thing seems to be, to avoid anything like a 
sudden change in the quality of the food. You may change the 
food as much as you like, but you must avoid any great deficiency 
arising in the nutriment supplied. When the wool is examined 
under the microscope, we can detect these periods of insufficient 
food. I have no doubt that when you used to grow swedes which 
never satisfied the sheep because they had ' no heart ' in them, 
and were consequently such ' gay deceivers ' both to you and the 
sheep, there really was not sufficient nourishment in the blood for 
the support of the body — certainly none for its growth — therefore 
the supply to the wool would be checked, and a fault in the 
structure was the natural result." 

" The greater weight of wool we now get results no doubt from 
a greater supply of food," said Holmes, " and is the direct con- 
sequence of giving better food. I should say that there can be 
no doubt, but that both our clovers and our swedes have much 
more feeding power now than they used to have. I don't know 
what may be the full chemical explanation of the question, but I 
have no doubt of the fact." 

"In that case, Mr. Holmes, your neighbour at the Abbotts 
ought not to have such good wool as you now have," said 
Webster. "It would be curious to know whether the better 
quality roots and clover you have grown during the last four years 
have influenced the weight, and the selling prices, of your wool 
and his." 

" I never took that view of it before," said Holmes, " but as 
far as I remember I have certainly made a better price than he 
has ever since that time ; and I may safely say I have had a 
heavier cut of wool." 

" All this shows," said Jack, " that there is nothing like working 
for a high quality produce, for it is a sound foundation to rest 
upon. The swedes and clover we now grow have not cost any 
more than they did under the old plan, and yet the sheep are 
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better in health — there are fewer losses from deaths — they are 
worth more money — and the produce of wheat and barley has 
been increased. After this next harvest, I expect to see still 
greater improvement in the quality and yield of the corn, because 
I am sure that in future you will go in for thoroughly good 
seed." 



CHAPTER XXIX. 

SCOTCH FARMING. 

Mr. Holmes's name being registered in Rodney College, 
quickly secured for him two pupils, and arrangements were made 
so that they should take a month's holiday after the end of the 
College term, and then proceed to the Holt Farm. 

" Well, Jack," said Webster, " as the new tenants are decided 
upon we must arrange to clear out ; I will therefore learn the 
Mater's wishes about our new berths at once." 

Negotiations were shortly commenced, for Mrs. Webster left 
the arrangements in Holmes's hands. They did not terminate 
exactly as any of them wished, for there were difficulties in 
finding one of the right sort of men who had two vacancies. 
They had no choice but to be located within three miles of each 
other, and upon farms of a somewhat different character. The 
gentleman with whom Jack was to be placed had a good stock 
farm ; he was a successful grazier, and some little dairying was 
also carried on. Webster, on the other hand, was to go with a 
heavy land farmer, noted for his herd of pedigree shorthorns. 
Both men had the reputation of being thoroughly good agricul- 
turists, and well adapted for aiding their respective pupils in 
different systems of farming from that which was carried on at the 
Holt Farm. 

"We must go over and see Mr. and Mrs. Forbes before we 
go," said Jack to Webster, " and see how the dairy work pro- 
gresses. I am fearful they will think I have done nothing to 
help them in their trouble, but, as you know, I have had very 
little spare time." 

L 2 
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The visit was arranged, and paid in due course, and they learnt 
from Mrs. Forbes that the milk had certainly improved in cha- 
racter, and she hoped with advantage to the cheese. 

" But," enquired Webster, " is it not probable that the con- 
dition of the ' veils ' used for making the rennet has had more to 
do with the trouble you have had than you are apt to think ? " 

" I think that is tolerably certain," said Jack, " for it must be 
remembered that you are dealing with very revolutionary matter 
in the curd of milk, and especially when the milk has been pro- 
duced from cows kept under conditions unfavourable for their 
general health. The curd is a powerful body, and one easily 
acted upon by any irritating matter. If you introduce any elements 
of discord, it becomes very difficult of control afterwards. I well 
remember Dr. Thomson pointing out the great importance of 
having the * veils ' well prepared — preferably by dry-salting — and 
then hanging them so as to let the air have plenty of time and 
opportunity for acting upon any rank animal matter they may 
contain. It may be as well for me to say that Dr. Thomson ex- 
pressed himself to us as to the influence of imperfectly ripened 
food as another cause of trouble in dairy work. If you get a cold- 
and wet season in which there is a growth of poor quality — which 
never ripens perfectly under the sun's rays — you may expect addi- 
tional trouble in consequence. This is again aggravated by letting 
the cheese-room vary too much in temperature. ,, 

"I think," said Mrs. Forbes, ■" my experience supports what 
you say, Jack, for we always have most trouble from cold and wet 
seasons." 

" I know," said Mr. Forbes, " that in such seasons my sales 
never amount to as much as they do in warmer seasons." 

" When I come back from Scotland, Mrs. Forbes," said Jack, 
" I may be able to tell you more about dairying than I know now. 
If you have any difficulty to get over whilst I am there, let me 
know, and I will aid you if I can." 

The young men having taken jheir farewell, drove round by the 
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Forest Farm, to see Tom Hughes, who had just returned from 
Rodney College, to learn from him the latest news. He had got 
through his work satisfactorily, and received his Science Certifi- 
cate. Nothing, therefore, stood in the way of William Ellis suc- 
ceeding to the scholarship he had held. All was going happily 
at Rodney College. Professor Nicholson was a general favourite, 
and the work had gone on most satisfactorily since the weak link 
in the College arrangements had been rectified. The work in 
original research had proved to be very successful, and they had 
laid the foundation for more extended usefulness by means of an 
Agricultural Chemistry Association. There were several farm 
stations fixed upon for experiments, all organised and regulated 
by a central committee, meeting at Rodney College, and consist- 
ing of some of the farmers of the district and the entire staff of 
professors. Jack and Webster were delighted with the report 
they received, and would have lingered longer, but they were 
going on to Wrexborouglj, to see Dr. Whichcord and Mr. Hast- 
ings, so they hastened away. 

They failed to see Dr. Whichcord, but they saw Mr. Hastings, 
and from him they heard that the lending library for the science 
classes was now fully arranged, with the fund given for that pur- 
pose, and that Miss Ellen Temple was shortly going to Belgravia 
College, London, to enter upon her higher instruction in science. 
There was considerable doubt on the minds of the committee how 
they were to manage next winter, for there was every reason to 
expect a very considerable increase of pupils for the science 
classes. Jack reminded him that Tom Hughes had now returned, 
and would probably help, and that there could be no difficulty 
respecting the class for physical science now that it had been so 
successfully commenced. 

The departure of Jack and Webster from the Holt Farm was a 
source of much regret to many, and very sincere hopes were ex- 
pressed that after another year both would come back and settle 
in that neighbourhood. Jack's return to the Holt was very natu- 
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rally looked forward to, but Webster thought he should in any 
case like to see something of the world before he settled down. 
After that was done, it was probable he would take a good farm, 
and have his mother and sisters near him. Amidst many hearty 
good wishes they travelled northwards again, and entered upon 
their respective duties after a short stay in Edinburgh. 

Jack's reputation had preceded him, for Mr. Tait, like a prudent 
man, wished to be well informed respecting the gentleman he was 
about to receive, and had supplemented the information sent to 
him by special inquiries of his own. The result of this inquiry 
was, of course, highly satisfactory, and it had its indirect advan- 
tages, for it led to many pleasing associations amongst intelligent 
neighbours of Mr. Tait. One of the earliest and most agreeable 
acquaintances he met was a Mr. Walrond, who occupied an 
adjoining farm, and who was giving his special attention to the 
growth of seed corn of high character. A more congenial asso- 
ciate he could scarcely have desired, and it was rendered the 
more pleasing because each had made attainments differing in 
character, but of mutual interest. 

Jack entered zealously into the work proceeding upon Mr. 
Tait's farm, and took just those branches of work in which he 
felt himself most in want of information. He found Mr. Tait a 
man of sound practical experience, which he was always pleased 
to communicate to one who, like Jack, was really thirsting for 
knowledge, and who possessed an intelligent mind capable of 
appreciating valuable information. Fortunately for Jack, he had 
acquired the valuable habit of avoiding any parade of his own 
knowledge, and was always ready to learn from any one who had 
sound information to impart This habit had been the more 
thoroughly engrafted into his character by his college course 
of study, which had taught him that however much he might 
know, the better was his opportunity for realising the vast extent 
of knowledge to which he had not attained. It had also shown 
him that the poorest labourer might have learnt some practical 
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truth which he had not yet gathered. This made him by settled 
habit a searcher after knowledge, with much diffidence as to his 
own attainments. In short, his science training had given him a 
thirst for knowledge, and good judgment for separating the kernel 
of truth from the surrounding chaff, wherever it was to be found. 

There were frequent interchanges of visits between Jack and 
Webster, and this increased their opportunities for learning the 
local practice of agriculture. Scarcely had they got well settled 
into their regular routine of work when Jack received a letter 
from Ins father informing him of the death of his uncle — who had 
been farming in Lincolnshire — and as the property came to his 
mother, he had the offer of going down to the farm he had 
occupied, and taking to the tenancy and stock. This was a bit 
of good luck he had not expected, but before giving his decision 
he informed Mr. Woodford of the circumstance, and at the same 
time expressed his own preference for becoming one of his tenants 
if an opportunity were likely to arise. After a few days delay he 
received a letter from Mr. Thompson informing him that old Mr. 
Foster had decided to give up the Abbotts, and that the Squire 
thought the farm would suit him. Mr. Holmes fully agreed with 
Jack in thinking that this would be much better for him than 
to take to the farm recently held by his uncle. It was therefore 
arranged that Mr. Holmes should adopt the necessary measures 
for disposing of the property, holding the proceeds for Jack's use 
at the Abbotts. 

Important as these circumstances were in reference to Jack's 
future, it caused no interruption in work with Mr. Tait ; for the 
days of mourning being ended, he pursued with steady industry 
his attainment of a knowledge of the farming operations there 
carried out. Many an interesting discussion did Jack enjoy with 
Mr. Walrond, for although the views of the latter were not distin- 
guished by scientific accuracy, they led to such satisfactory results, 
in increasing the productive power of the seed and in improving 
the quality of the produce, that Jack saw there was much truth in 
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them. Mr. Walrond was fully aware of the loss he suffered by- 
want of science, so he practically became a pupil of Jack's, and 
worked hard at his studies. He saw Jack could thus aid him, and 
he gladly embraced the opportunity. It was far from being a 
one-sided bargain, for it was a splendid chance for Jack preparing 
himself for carrying out the same kind of work himself. It was 
easy to see that Mr. Walrond did not want any of his neighbours to 
follow his example, but the position ' of matters was very different 
with Jack, especially as he saw that through his assistance at the 
Abbotts he was likely to secure what he had already found the 
want of, viz., facilities for getting a change of seed, without loss 
of purity or excellence. So strongly did this impress itself upon 
Mr. Walrond's mind that he ultimately recommended Jack to 
prepare for such work. It was consequently arranged between 
them that as soon as Jack was ready they would act in concert, 
more especially as the best markets for their produce would be 
different, and the profits were decidedly greater than growing all 
their corn for the miller or for stock. 

It would carry us far beyond our limits to notice in detail the 
many interesting incidents connected with Jack being a " Farm 
Pupil " under the care of Mr. Tait. It may be sufficient for us 
to note that when Jack finished his year with Mr. Tait, he felt 
perfectly satisfied that Scotch farmers fully deserved the popular 
reputation of being sound and prudent calculators, and that in 
their daily practice they showed that they knew as well as any men 
how to farm successfully under conditions of difficulty. 



CHAPTER XXX. 

WELL REWARDED. 

The time was fast approaching for Jack and Webster to pro- 
ceed to Rodney College for the examination in the practice of 
agriculture. They met in Edinburgh for a week previous to the 
appointed time, and each did his best for two hours on each day 
to puzzle the other as to what he should do under certain practi- 
cal contingencies. The duel was fairly maintained, Jack having 
somewhat the advantage. The examination was held during the 
vacation, so that the examiners and candidates might be properly 
entertained in the College. As far as possible the candidates 
got the temporary occupation of their old rooms, which tended 
to revive old and pleasing memories, and this happened to be 
the case with Jack and Webster. 

" I wonder who will be the Examiners," said Webster. 

" I don't know," replied Jack, " but one thing I will guarantee 
— viz., that the Principal has taken care that they are men who 
have themselves travelled over the course they are going to try 
us upon, and who are also intelligent men, understanding the 
why and the wherefore of the variations arising in farm practice. 
Very likely they will be some of the older members of the Col- 
lege, who have passed the same ordeal and become experienced 
men." 

" I am very glad," said Webster, " there is no science examina- 
tion to interfere with us, for we forget ever so much we are ex- 
pected to know for such a purpose." 

" I dare say," said Jack, " it would puzzle you now to give the 
combining equivalents of the various constituents of our fertilisers, 
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and yet you know much more than you did of their mode of 
action, even when fresh from lectures." 

" That is just what I feel," replied Webster. " Everyday duty 
on a farm rubs off the gilt, but I believe it gives you a founda- 
tion of gold in its place, and that is why if they examine one long 
enough I have no fear of passing, because I know I can give 
them good practical replies, at any rate for those systems of 
farming which I have been following." 

"A good general knowledge of the cultivation of the land 
varying according to change of soil and climate is required of 
all, I believe," said Jack. "You will then be examined very 
thoroughly upon the systems of farming you have learnt, and if 
you have made a special study of any particular branch you may 
go in for that, and it will help towards your Diploma. First of 
all you have to clear one fence, and then the others, but only one 
at a time." 

The Principal and Examiners dined in the hall that evening 
with the candidates, and all subsequently adjourned to the college 
library, for the better opportunity of social intercourse. It was a 
happy regathering of old friends, and it was in consequence a 
cheerful and agreeable evening. Dr. Thomson acknowledged 
that he was proud of this annual gathering in of the ripening 
fruit, and, in fact, he looked upon it as the College Harvest Home. 
In these men he saw the result of much anxious care and judi- 
cious training, and who can be surprised at his fulness of satisfac- 
tion as he saw evidences of the good work the students had done 
in Rodney College and since they had left its walls ? The other 
members of the professional staff were away for the vacation, and, 
indeed, Dr. Thomson had but just come back from Normandy to 
meet them, to dispense the College Honours and add some more 
good names to those already registered on the College roll. Before 
he left he had the satisfaction of presenting to John Holmes, 
Charles Webster, and several others, their respective Diplomas. 
He most heartily welcomed them as members of Rodney College, 
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expressing his sincere hope that they would all co-operate cordially 
with the College authorities in the future, and labour with them as 
members of one brotherhood for the promotion of agriculture. 

With feelings of mutual esteem they took their leave of the 
Principal, and travelled together as far as Edinburgh, where they 
received hearty congratulations from Mrs. Webster and her 
daughters. With all their joy, there was evidently a shadow 
resting upon the group, for Jack and Webster had become so 
associated in their work that it was really painful to them now to 
steer away from each other upon widely different tracks. Jack 
was about to return to the Holt farm until the following Lady-day, 
when he was expecting to enter as tenant of the Abbotts farm. 
Webster had arranged to leave in a few weeks for a visit to New 
Zealand, thinking he might possibly like the colony sufficiently 
well to settle there, and find more remunerative employment for 
his capital than he could expect in Great Britain. It had been a 
long and intimate friendship, blending their lives almost as 
brothers, but for the future it could only be maintained by corre- 
spondence, and with these feelings of sorrow they bid each other 
adieu. The feelings of regret were not limited to the two young 
men, for although Jack had always recognised certain definite 
limits in his friendship with the family, his repeated visits had 
really made him one of the circle, and the anticipated cessation 
of his visits was regretted by all, whilst it was a source of deep 
but silent grief, to one of them. 

Jack's return to the Holt as a fully certified Member of Rodney 
College was duly honoured, but he had something else to think 
of besides the past He had much to consult with his father re- 
specting the entry upon the Abbotts farm, and although the 
Squire was pleased to express himself with much favour towards 
him, it was still the duty of Mr. Thompson to see that the business 
arrangements were put upon a satisfactory footing. Before 
Webster sailed for New Zealand he had the satisfaction of hearing 
from Jack that he had completed the arrangements for taking the 
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farm from Mr. Woodford ; that necessary alterations were to be 
made to the residence and farm buildings; and that old Mr. 
Foster was going to give him early possession of the land. Jack 
concluded his letter by saying : " The trip to New Zealand I have 
no doubt will do you much good, but I shall expect to see you 
back, so that I may receive your congratulations at the Abbotts 
before my second harvest, for a good fellow like you must remain 
with us." There was a mystery here of which Charlie Webster 
kept the key to himself, but the hope that the separation would 
be short, diffused a joy at his home which greatly soothed the 
parting farewell. 

Shortly after this, some strictly private communications passed 
between Jack and Mrs. Webster. He was once again invited to 
spend Christmas in Edinburgh, and ere that visit ended it had 
been arranged that Janet Webster should be his future bride ; in 
fact, as soon as the Abbotts was ready for her reception. 

The Squire and Mrs. Woodford knew of the result of Jack's 
visit to Edinburgh some days before his return to the Holt, and 
the result was that during his absence they met Mr. Thompson at 
the Abbotts, and some little additions were made to the proposed 
alterations — the general result being calculated to render the 
Abbotts one of the prettiest little residences in the neighbour- 
hood. The repairs and alterations of the premises progressed 
under Mr. Thompson's directions with little or no interference on 
Jack's part, whilst he — aided by his father's judicious counsel — 
was devoting his chief attention to the farm. Much had to be 
done to get the land in proper order, but the entrance upon the 
stubbles in the early autumn saved a great amount of labour, and 
greatly aided in altering the condition of the farm. The general 
appearance of affairs showed that after harvest all would be 
ready for the reception of the ,bride, and a short visit paid by 
Mrs. Webster and Janet to the Holt farm confirmed the decision. 

" Before we leave," said Mrs. Webster to Jack, " let me tell you 
how pleased I am with your thoroughly honourable course of 
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procedure in reference to your wedding. I know you wish to 
furnish your house nicely for my daughter's reception, but I also 
know how important it is that the farm should not be crippled by 
luxuries in the dwelling. Apart from the settlement which will be 
made upon her prior to her marriage, she has quite enough to 
prevent you being at any cost for furnishing, and you need not 
draw upon your capital for household expenses, at any rate, for 
the first year after wedding. You can therefore take counsel 
together, and make your arrangements accordingly." 

The autumn was far advanced when Mr. and Mrs. Holmes 
were at the Abbotts awaiting the arrival of their son and his bride. 
They were delighted at the happy home their son was likely to 
enjoy, and the good farm of which he had become the tenant. 
From what they had seen of Miss Janet Webster they knew that 
she was perfectly familiar with domestic duties, and possessed an 
intelligent mind ; in fact, they thought she put to shame many 
girls in their own class, who pride themselves on their ignorance 
of, and incapacity for, their duties in life. They had not long to 
contemplate the happy circumstances of the day; for Jack and 
his wife were seen approaching, and with a hearty welcome they 
were received into their home. It would be difficult to imagine 
a happier group, and greatly did they enjoy this their first family 
gathering at the Abbotts. 

"I often think," said Jack to his father, "of the importance of 
your consent when I first asked you to let me go to Mr. Nichol- 
son's lectures, and you thought I should soon be tired of it. To 
me it appears as if I had then gone on the path of life to a point 
where the road divided, and I had the choice of taking an easy 
down-hill road — leading I know not whither — or of climbing the 
steeper path I saw before me. I was led to choose the latter, 
and well do I remember my walks into Wrexborough during the 
first winter. It was the commencement of the steep ' path I had 
chosen ; still, in passing on, I have had many pleasant resting 
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places which well repaid me for all my labour, but none one-half 
so full of joy as this." 

" I suppose, Jack," said Holmes, " you will now consider your 
Education as completed ? " 

" So far from that being the case," said Jack, " I hope that as 
time rolls by I may, in company with my dear wife, learn many 
fresh lessons of truth, happy in the consciousness of our daily 
duties being performed with due consideration for the good of 
others." 



THE END. 
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MUSEUM, preceded by an Essay on the History of Musical Instruments. Second 
Edition. Royal 8vo, half-morocco, 12s. 

ESCOTT (T. H. S.)— 

PILLARS OF THE EMPIRE: Short Biographical 

Sketches. Demy 8vo, ios. 6d. 
EWALD (ALEXANDER CHARLES), F.S.A.— 

THE LIFE AND TIMES OF PRINCE CHARLES 

STUART, COUNT OF ALBANY, commonly called The Young Pretender. 
From the State Papers and other Sources. Author of "The Life and Times of 
Algernon Sydney," " The Crown and its Advisors," &c. 2 vols. Demy 8vo, £t 8s. 

SIR ROBERT WALPOLE. A Political Biography, 

1676 — 1745. Demy 8vo, 18s. 
FALLOUX (COUNT DE), of the French Academy— 

AUGUSTIN COCHIN. Translated from the French by 

Augustus Craven. Large crown 8 vo, 9s. 
FAKE (VIOLET)— 

DENZIL PLACE : a Story in Verse. Crown 8vo, cloth, 8s. 
QUEEN OF THE FAIRIES (A Village Story), and other 

Poems. By the Author of " Denzil Place." Crown 8vo, 6s. 

ANTHONY BABINGTON : a Drama. By the Author of 

" Denzil Place," " The Queen of the Fairies," &c Crown 8vo, 6s. 
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FEARNLEY ( W.), late Principal of the Edinburgh Veterinary College; Author 
of" Lectures on tfie Examination of Horses as to Soundness " — 

LESSONS IN HORSE JUDGING, AND THE SUM- 

MERING OF HUNTERS. With Illustrations. Crown 8vo, 4s. 
FITZ-PATRICK (W. 7.)— 

LIFE OF CHARLES LEVER. 2 vols., demy 8vo. 30s. 

FLEMING {GEORGE), F.R.C.S.— 

ANIMAL PLAGUES: THEIR HISTORY, NATURE, 

AND PREVENTION. 8vo, cloth, 15s. 

HORSES AND HORSE-SHOEING : their Origin, History, 

Uses, and Abuses. 210 Engravings. 8vo, cloth, £1 is. 

PRACTICAL HORSE-SHOEING : With 37 Illustrations. 

Second Edition, enlarged. 8vo, sewed, 2s. 

RABIES AND HYDROPHOBIA: THEIR HISTORY, 

NATURE, CAUSES, SYMPTOMS, AND PREVENTION. With* Illustra- 
tions. 8vo, cloth, 15s. 

A MANUAL OF VETERINARY SANITARY SCIENCE 

AND POLICE. With 33 Illustrations. 2 vols. Demy 8vo, 36s. 
FORSTER (JOHN)— 

THE LIFE OF CHARLES DICKENS. Uniform with 

the "C. D." Edition of his Works. With Numerous Illustrations. 2 vols. 7s. 

THE LIFE OF CHARLES DICKENS. A New Edition, 

uniform with the Library Edition. 1 vol. Post 8vo, 10s. 6d. 

THE LIFE OF CHARLES DICKENS. With Portraits 

and other Illustrations. 15th Thousand. 3 vols. 8vo, cloth, £2 2s. 

A New Edition in 2 vols. Demy 8vo, uniform with the 

Illustrated Edition of Dickens's Works. £1 8s. 

SIR JOHN ELIOT : a Biography. With Portraits. New 

and cheaper Edition. 2 vols. Post 8vo, cloth, 14s. 

OLIVER GOLDSMITH : a Biography. Cheap Edition in 

one volume. Small 8vo, cloth, 6s. 

WALTER SAVAGE LANDOR : a Biography, 1 775-1864. 

With Portraits and Vignettes. A New and Revised Edition, in 1 voL Demy 8vo, 12s. 
FORTNUM (C. D. E.)— 

A DESCRIPTIVE and ILLUSTRATED CATALOGUE 

OF THE BRONZES OF EUROPEAN ORIGIN in the SOUTH KEN- 
SINGTON MUSEUM, with an Introductory Notice. Royal 8vo, half-morocco, 
£1 xos. 

A DESCRIPTIVE and ILLUSTRATED CATALOGUE 

OF MAIOLICA, HISPANO-MORESCO, PERSIAN, DAMASCUS. AND 
RHODIAN WARES in the SOUTH KENSINGTON MUSEUM. Royal 
8vo, half-morocco, £2. 

FRANCA TELLI {C. £.)— 

ROYAL CONFECTIONER: English and Foreign. A 

Practical Treatise. With Coloured Illustrations. 3rd. Edition* Post 8 vo, cloth, 7s. 6d. 
GILLMORE (PARKER)— 

PRAIRIE AND FOREST : a Description of the Game of 

North America, with personal Adventures in their pursuit. Witkntunoeous Illus- 
trations. 8vo, cloth, i7s. 
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HALL {SIDNEY)— 

A TRAVELLING ATLAS OF THE ENGLISH COUN- 

TIES. Fifty Maps, coloured. New Edition, including the Railways, corrected 
up to the present date. Demy 8vo, in roan tuck, xos. 6d. 

HANCOCK (E. CAMPBELL)— 

THE AMATEUR POTTERY AND GLASS PAINTER. 

With Directions for Gilding, Chasing, Burnishing, Bronzing, and Ground Laying. 
Illustrated. Including Faosimiles from the Sketch-Book of N. H. J. Westlake, 
F.S.A. With an Appendix. Demy 8vo, 5s. 

HILL [MISS G.)— 

THE PLEASURES AND PROFITS OF OUR LITTLE 

POULTRY FARM. Small crown 8vo, 3s. 
HITCHMAN {FRANCIS)— 

THE PUBLIC LIFE OF THE EARL OF BEACONS- 

FIELD. 2 vols. Demy 8vo, 32s. 
HOLBEIN— 

TWELVE HEADS AFTER HOLBEIN. Selected from 

Drawings in Her Majesty's Collection at Windsor. Reproduced in Autotype, in 
portfolio. 36s. 

HOVELACQUE {ABEL)— 

THE SCIENCE OF LANGUAGE: LINGUISTICS, 

PHILOLOGY, AND ETYMOLOGY. With Maps. Large crown 8vo, cloth, 5s. 
Being the first volume of "The Library of Contemporary Science." 

{For list of other Works 0/ the same Series, see page 24.) 
HUMPHRIS {H. D.)— 

PRINCIPLES OF PERSPECTIVE. Illustrated in a 

Series of Examples. Oblong folio, half-bound, and Text 8vo, cloth, £1 it. 
JAGOR {F.)~ 

PHILIPPINE ISLANDS, THE. With numerous Illus- 

trations and a Map. Demy 8vo, 16s. 
JARRY {GENERAL)— 

NAPIER (MAJ.-GEN. W. C. E.)— OUTPOST DUTY. 

Translated, with TREATISES ON MILITARY RECON> AISSANCE AND 
ON ROAD-MAKING. Third Edition. Crown 8vo, 5s. 

KELLEY, M.D. {E. G.)— 

THE PHILOSOPHY OF EXISTENCE.— The Reality and 

Romance of Histories. Demy 8vo, 16s. 
KEMP IS {THOMAS A)— 

OF THE IMITATION OF CHRIST. Four Books. 

Beautifully Illustrated Edition. Demy 8vo, 16s. 
KLACZKO {M. JULIAh)— 

TWO CHANCELLORS : PRINCE GORTCHAKOF and 

PRINCE BISMARCK. Translated by Mrs. Tait. New and cheaper edition, 6s. 
LEFEVRE {ANDRE)— 

PHILOSOPHY, Historical and Critical. Translated, with 

an Introduction, by A. W. Keanb, B.A. Large crown 8vo, 7s. 6d. 
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LEGGE [ALFRED OWEN)— 

PIUS IX. The Story of his Life to the Restoration in 

1850, with Glimpses of the National Movement in Italy. Author of "The Growth 
of the Temporal Power in Italy." 2 vols. Demy 8vo, £1 12s. 

LENNOX [LORD WILLIAM)— 

FASHION THEN AND NOW. 2 vols. Demy 8vo, 28s. 

LETOURNEAU (DR. CHARLES)— 

BIOLOGY. Translated by William MacCall. With Illustra- 

tions. Large crown 8vo, 6s. 
LUCAS (CAPTAIN)— 

THE ZULUS AND THE BRITISH FRONTIER. 

Demy 8vo, 16s. 

CAMP LIFE AND SPORT IN SOUTH AFRICA. 

With Episodes in Kaffir Warfare. With Illustrations. Demy 8vo, 12s. 
LYTTON (ROBERT, LORD)— 

POETICAL WORKS— COLLECTED EDITION. Com- 

plete in 5 vols. 

FABLES IN SONG. 2 vols. Fcap. 8vo, 12s. 

LUCILE. Fcap. 8vo, 6s. 

THE WANDERER. Fcap. 8vo, 6s. 

POEMS, HISTORICAL AND CHARACTERISTIC. Fcap. 6s. 

MALLET (DR. J. W.)— 

COTTON : THE CHEMICAL, &c, CONDITIONS OF 

ITS SUCCESSFUL CULTIVATION. Post 8vo, cloth, 7 s. 6d. 
MALLET (ROBERT)— 

GREAT NEAPOLITAN EARTHQUAKE OF 1857. 

First Principles of Observational Seismology, as developed in the Report to the 
Royal Society of London, of the Expedition made into the Interior of the Kingdom 
of Naples, to investigate the circumstances of the great Earthquake of December, 
1857. Maps and numerous Illustrations. 2 vols. Royal 8vo, cloth, ,£3 3s. 

MASKELL ( WILLIAM)— 

A DESCRIPTION OF THE IVORIES, ANCIENT AND 

MEDIAEVAL, in the SOUTH KENSINGTON MUSEUM, with a Preface. 
With numerous Photographs and Woodcuts. Royal 8vo, half-morocco, £1 is. 

MAXSE (FITZH)— 

PRINCE BISMARCK'S LETTERS. Translated from 

the German. Second Edition. Small crown 8vo, cloth, 6s. 
MAZADE (CHARLES DE)— 

THE LIFE OF COUNT CAVOUR. Translated from 

the French. Demy 8vo, 16s. 
McCOAN (J. CARLILE)— 

OUR NEW PROTECTORATE. Turkey in Asia : Its 

Geography, Races, Resources, and Government. With a Map showing 
the Existing and Projected Public Works. 2 vols, large crown 8vo, 24s. 

MELVILLE (G. 7. WHYTE-)— 

BLACK BUT COMELY ; or, The Adventures of Jane Lee. 

New and cheap Edition, in One Volume. Crown 8vo, 6s. 

RIDING RECOLLECTIONS. With Illustrations by 

Edgar Giberne. Large crown 8vo. Sixth Edition. 12s. 
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MELVILLE (G. J. WHYTE-)— Continued. 

ROSINE. With Illustrations. Demy 8vo. Uniform with 

" Katerfelto," 16s. 

ROY'S WIFE. New and Cheaper Edition. Crown 8vo, 6s. 
SISTER LOUISE ; or, The Story of a Woman's Repentance. 

With Illustrations by Miriam Kerns. Demy 8vo, 16s. 

KATERFELTO : A Story of Exmoor. With 1 2 Illustrations 

by Colonel H. Hope Crealocke. Fourth Edition. Large crown, 8s. 
(For Cheap Editions of other Works, see page 25.) 

MEREDITH (GEORGE)— 

MODERN LOVE, AND POEMS OF THE ENGLISH 

ROADSIDE, with Poems and Ballads. Fcap. 8vo, cloth, 6s. 
MOLES WORTH (W. NASSAU)— 

HISTORY OF ENGLAND FROM THE YEAR 1830 

TO THE RESIGNATION OF THE GLADSTONE MINISTRY. 

A Cheap Edition, carefully revised, and carried up to March, 1874. 3 vols, 
crown 8vo, 18s. 
A School Edition. Post 8vo, 7s. 6d. 

MONTAGU [THE RIGHT HON. LORD ROBERT, M.P.)— 

FOREIGN POLICY : ENGLAND AND THE EASTERN 

QUESTION. Second Edition. Demy 8vo, 14s. 
MORLEY (HENRY)— 

ENGLISH WRITERS. Vol. I. Part I. THE CELTS 

AND ANGLO-SAXONS. With an Introductory Sketch of the Four Periods of 
English Literature. Part II. FROM THE CONQUEST TO CHAUCER. 
(Making 2 vols.) 8vo, cloth, £1 2s. 

*** Each Part is indexed separately. The Two Parts complete the account of 
English Literature during the Period of the Formation of the Language, or of 
The Writers before Chaucer. 

VoL II. Part I. FROM CHAUCER TO DUNBAR. 

8vo, cloth, 12s. 

TABLES OF ENGLISH LITERATURE. Containing 

20 Charts. Second Edition, with Index. Royal 4to, cloth, 12s. 

In Three Parts. Parts I. and II., containing Three Charts, each is. 6d. 
Part III., containing 14 Charts, 7s. Part III. also kept in Sections, 1, 2, and 5, 
is. 6d. each ; 3 and 4 together, 3s. *** The Charts sold separately. 

MORLEY (JOHN)— 

DIDEROT AND THE ENCYCLOPAEDISTS. 2 Vols. 

demy 8vo, 26s. 

CRITICAL MISCELLANIES. Second Series. France 

in the Eighteenth Century — Robespierre — Turgot — Death of Mr. Mill — Mr. Mill 
on Religion — On Popular Culture — Macaulay. Demy 8vo, cloth, 14s. 

CRITICAL MISCELLANIES. First Series. DemySvo, 14s. 

NEW UNIFORM EDITION. 
VOLTAIRE. Large crown 8vo, 6s. 
ROUSSEAU. Large crown 8vo, 9s. 
CRITICAL MISCELLANIES. First Series. Large crown 

8vo, 6s. 
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MOP LEY {JOHN)— Continued. 

CRITICAL MISCELLANIES. Second Series. i.m the Press. 
DIDEROT AND THE ENCYCLOPAEDISTS. Large 

crown 8vo, 12s. 

ON COMPROMISE. New Edition. Crown 8vo, 3s. 6d. 
STRUGGLE FOR NATIONAL EDUCATION. Third 

Edition. 8vo, cloth, 3s. 
MORRIS {M. O'CONNOR)— 

HIBERNICA VENATICA. With Portraits of the Mar- 

chioness of Waterford, the Marchioness of Ormonde, Lady Randolph Churchill, 
Hon. Mrs. Malone, Miss Persse (of Moyode Castle), Mrs. Stewart Duckett, and 
Miss Myra Watson. Large crown 8vo, x8s. 

TRIVIATA ; or, Cross Road Chronicles of Passages in 

Irish Hunting History during the season of 1875-76. With Illustrations. Large 
crown 8vo, 16s. 

MURPHY {J. M.)— 

RAMBLES IN NORTH-WEST AMERICA. With 

Frontispiece and Map. 16s. 

NEWTON (E. TULLE Y, F.G.S.)— Assistant-Naturalist H.M. Geological 
Survey — 

THE TYPICAL PARTS IN THE SKELETONS OF 

A CAT, DUCK, AND CODFISH, being a Catalogue with Comparative De- 
scriptions arranged in a Tabular Form. Demy 8vo, cloth, 3s. 

aCONNELL {MRS. MORGAN JOHN) — 

CHARLES BIANCONI. A Biography. 1786-1875. 

By his Daughter. With Illustrations. Demy 8vo, xos. 6d. 
OLIVER {PROFESSOR), P.R.S. t 6-*.— 

ILLUSTRATIONS OF THE PRINCIPAL NATURAL 

ORDERS OF THE VEGETABLE KINGDOM, PREPARED FOR THE 
SCIENCE AND ART DEPARTMENT, SOUTH KENSINGTON. Oblong 
8vo, with 109 Plates. Price, plain, 16s. ; coloured, £i 6s. 

OZANNE (/. W.)— 

THREE YEARS IN ROUMANIA. Large crown 8vo, 

7s. 6d. 
PIERCE {GILBERT A.)— 

THE DICKENS DICTIONARY : a Key to the Characters 

and Principal Incidents in the Tales of Charles Dickens. With Additions by 
William A. Wheeler. Large crown 8vo, zos.6d. 

PIM (B.) and SEEMAN {B.)— 

DOTTINGS ON THE ROADSIDE IN PANAMA, 

NICARAGUA, AND MOSQUITO. With Plates and Maps. 8vo, doth, 18s. 
POLLEN {J. H)— 

ANCIENT AND MODERN FURNITURE AND 

WOODWORK IN THE SOUTH KENSINGTON MUSEUM. With an 
Introduction, and Illustrated with numerous Coloured Photographs and Woodcuts. 
Royal 8vo, half-morocco, £i zs 
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POLLOK (LIEUT.-COLONEL)— 

SPORT IN BRITISH BURMAH, ASSAM, AND THE 

CASSYAH AND JYNTIAH HILLS. With Notes of Sport in the Hilly Dis- 
tricts of the Northern Division, Madras Presidency. 2 vols. Demy 8vo, with 
Illustrations and 2 Maps. 24s. 

POYNTER (E. J.), R.A.— 

TEN LECTURES ON ART. Large crown 8vo. 9s. 

PRINSEP (VAL), A.R.A.— 

IMPERIAL INDIA. Containing numerous Illustrations 

and Maps made during a Tour to the Courts of the Principal Rajahs and Princes 
of India. Second Edition. Demy 8vo, 21s. 

PUCKETT {R. CAMPBELL)— Head-Master of the Bath School of Art— 

SCIOGRAPHY; or, Radial Projection of Shadows. New 

Edition. Crown 8vo, cloth, 6s. 
RANKEN ( W. H. L.)— 

THE DOMINION OF AUSTRALIA. An Account of 

its Foundations. Post 8vo, cloth, 12s. 
REDGRAVE (RICHARD)— 

MANUAL AND CATECHISM ON COLOUR. 241™, 

cloth, qd. 
REDGRAVE (SAMUEL)— 

A DESCRIPTIVE CATALOGUE OF THE HIS- 
TORICAL COLLECTION OF WATER-COLOUR PAINTINGS IN THE 
SOUTH KENSINGTON MUSEUM. With an Introductory Notice by Samuel 
Redgrave. With numerous Chromo-lithographs and other Illustrations. Published 
for the Science and Art Department of the Committee of Council on Education. 
Royal 8vo, £1 is. 

RIDGE (DR. BENJAMIN)— 

OURSELVES, OUR FOOD, AND OUR PHYSIC. 

Twelfth Edition. Fcap. 8vo, cloth, is. 6d. 
ROBINSON (C. E.)— 

THE CRUISE OF THE WIDGEON: 700 Miles in 

a Ten-Ton Yawl, from Swanage to Hamburg, through the Dutch Canals and the 
Zuyder Zee, German Ocean, and the River Elbe. With 4 Illustrations, drawn on 
Wood, by the Author. Second Edition. Large crown 8vo, 9s. 

ROBINSON (J. CO- 
ITALIAN SCULPTURE OF THE MIDDLE AGES 

AND PERIOD OF THE REVIVAL OF ART. A descriptive Catalogue of 
that Section of the South Kensington Museum comprising an Account of the 
Acquisitions from the Gigli and Campana Collections. With 20 Engravings. Royal 
8vo, cloth, 7s. 6d. 

ROBSON (GEORGE)— 

ELEMENTARY BUILDING CONSTRUCTION. Illus- 

trated by a Design for an Entrance, Lodge, and Gate. 15 Plates. Oblong folio, 
sewed, 8s. 

ROBSON (REV. J. H, M.A. t LL.M.)—late Foundation Scholar of Downing 
College, Cambridge — 

AN ELEMENTARY TREATISE ON ALGEBRA. 

Post 8vo, 6s. 
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ROCK {THE VERY REV. CANON, D.D.)— 

ON TEXTILE FABRICS. A Descriptive and Illustrated 

Catalogue of the Collection of Church Vestments, Dresses, Silk Stuffs, Needlework, 
and Tapestries in the South Kensington Museum. Royal 8vo, half-morocco, 
£1 us. 6d. 

ROWLAND (ARTHUR)— 

FARMING FOR PLEASURE AND PROFIT. Edited 

Vol. I.— DAIRY-FARMING, MANAGEMENT OF COWS, &c. Large 

crown 8vo, 5s. 
Vol. II.— POULTRY-KEEPING. Large crown 8vo, «. 
Vol. III.— TREE-PLANTING, for Ornamentation or Profit. Suitable to every 

soil and situation. Large crown 8vo, 5s. 

SALUSBURY (PHILIP H B.)— Lieut. 1st Royal Cheshire Light Infantry— 

TWO MONTHS WITH TCHERNAIEFF IN SERVIA. 

Large crown 8vo, qs. 
SCHMID (HERMAN) and STIELER (KARL)— 

BAVARIAN HIGHLANDS (THE) AND THE SALZ- 

KAMMERGUT. Profusely illustrated by G. Closs, W. Diez, A. von Rambkrg, 
K. Raup, J. G. Steffan, F. Volty, J. Watter, and others. With an Account 
of the Habits and Manners of the Hunters, Poachers, and Peasantry of these 
Districts. Super-royal 4to, cloth, £1 5s. 

SHIRR EFF (EMILY)— 

A SKETCH OF THE LIFE OF FRIEDRICH 

FROBEL, together with a Notice of Madame von Marbnholtz Bulow's 
Personal Recollections of F. Fr'obel. Crown 8vo, sewn, is. 

SHUTE (ANNA CLARA)— 

POSTHUMOUS POEMS. Crown 8vo, cloth, 8s. 

SKERTCHLY (J. A.)— 

DAHOMEY AS IT IS: being a Narrative of Eight 

Months' Residence in that Country, with a Full Account of the Notorious Annual 
Customs, and the Social and Religious Institutions of the Ffons. With Illustra- 
tions. 8vo, cloth, £1 is. 

SMITH (GOLD WIN)— 

THE POLITICAL DESTINY OF CANADA. Crown 

8vo, 5s. 

SMITHARD (MARIAN)— First-Class Diplomee from National Training 
School, South Kensington — 

COOKERY FOR THE ARTIZAN AND OTHERS: 

being a Selection of over Two Hundred Useful Receipts. Sewed, is. 
SPALDING (CAPTAIN)— 

KHIVA AND TURKESTAN, translated from the Russian, 

with Map. Large crown 8yo, 9s. 
ST. CLAIR (S. G.B., Captain late 21st Fusiliers) and CHARLES A.BR OPHY— 

TWELVE YEARS' RESIDENCE IN BULGARIA. 

Revised Edition. Demy 8vo, 9s. 
STORY (W. W.)— 

ROB A DI ROMA. Seventh Edition, with Additions and 

Portrait. Post 8vo, cloth, 10s. 6cL 

THE PROPORTIONS OF THE HUMAN FRAME, 

ACCORDING TO A NEW CANON. With Plates. Royal 8vo, cloth, zos. 

CASTLE ST. ANGELO. Uniform with " Roba di Roma." 

With Illustrations, Large crown 8vo, xos. 6d. 
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STREETER (E. W.)— 

PRECIOUS STONES AND GEMS. Second Edition. 

Demy 8vo, cloth 18s.; calf, 27s. 

GOLD; OR, LEGAL REGULATIONS FOR THIS 

METAL IN DIFFERENT COUNTRIES OF THE WORLD. Crown 8vo, 
cloth, 3s. 6d. 

STUART-GLENNIE {JOHN STUART) M.A., Barrister-at-Law— 

EUROPE AND ASIA : DISCUSSIONS OF THE 

EASTERN QUESTION. In Travels through Independent, Turkish, and 
Austrian Illyria. With a Politico-Ethnographical Map. Demy 8vo, 14s. 

T0P1NARD {DR. PAUL)— 

ANTHROPOLOGY. With * a Preface by Professor Paul 

Broca, Secretary of the Socie'te d'Anthropologie, and Translated by Robert 
J. H. Bartlett, M.D. With numerous Illustrations. Large crown 8vo, 7s. 6d. 

TROLLOPE (ANTHONY)— 

THE CHRONICLES OF BARSETSHIRE. A Uniform 

Edition, consisting ^ of 8 vols., large crown* 8vo, handsomely printed, each vol. 
containing Frontispiece. 



THE WARDEN. 
BARCHESTER TOWERS. 
DR. THORNE. 
FRAMLEY PARSONAGE. 



THE SMALL HOUSE AT 
ALLINGTON. 2 vols. 

LAST CHRONICLE OF 
BARSET. 2 vols. 



AUSTRALIA AND NEW ZEALAND. A Cheap Edition 

with Maps. 2 vols. Small 8vo, cloth, 7s. 6d. 

HUNTING SKETCHES. Cloth, 3s. 6d. 
TRAVELLING SKETCHES. Cloth, 3s. 6& 
CLERGYMEN OF THE CHURCH OF ENGLAND. 

3s. 6d. 

SOUTH AFRICA. 2 vols. Large crown 8vo, with Maps. 

Fourth Edition. £x xos. 

SOUTH AFRICA. 1 vol. Crown 8vo, 6s. 

{For Cheap Editions of other Works, seepage 25.) 
VERON (EUGENE)— 

AESTHETICS. Translated by W. H. Armstrong. Large 

crown 8vo, 7s. 6d. 
W ALMS LEY (HUGH MULLENEUX)— 

THE LIFE OF SIR JOSHUA WALMSLEY. With 

Portrait, demy 8vo, 14s. 
WESTWOOD (J. O.), M.A., F.L.S., <5rV. &v.— 

A DESCRIPTIVE and ILLUSTRATED CATALOGUE 

OF THE FICTILE IVORIES IN THE SOUTH KENSINGTON 
MUSEUM. With an Account of the Continental Collections of Classical and 
Mediaeval Ivories. Royal 8vo, half-morocco, £x 45. 

WHEELER (G. P.)— 

VISIT OF THE PRINCE OF WALES. A Chronicle of 

H.R.H.'s Journeyings in India, Ceylon Spain, and Portugal. Large crown 8vo, xas 
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WHITE {WALTER)— 

HOLIDAYS IN TYROL: Kufstein, Klobenstein, and 

Paneveggio. Large crown 8vo, 14s. 

MONTH IN YORKSHIRE. Post 8vo. With a Map. 

Fifth edition. 45. 

' LONDONER'S WALK TO THE LAND'S END, AND 

A TRIP TO THE SCILLY ISLES. Post 8vo. With 4 Maps. Third Edition. 4s. 
WORNUM {R. N.)— 

HOLBEIN (HANS)— LIFE. With Portrait and Illustra- 

tions. Imperial 8vo, cloth, £1 us. 6d. 

THE EPOCHS OF PAINTING. A Biographical and 

Critical Essay on Painting and Painters of all Times and many Places. With 
numerous Illustrations. Demy 8vo, cloth, £1. 

ANALYSIS OF ORNAMENT: THE CHARACTER- 
ISTICS OF STYLES. An Introduction to the Study of the History of Ornamental 
Art. With many Illustrations. Sixth Edition. Royal 8vo, cloth, 8s. 

WYON (F. W.)— 

HISTORY OF GREAT BRITAIN DURING THE 

REIGN OF QUEEN ANNE. 2 vols. Demy 8vo, £1 12s. 
YOUNGE {C. D.)— 

PARALLEL LIVES OF ANCIENT AND MODERN 

HEROES. New Edition. i2mo, cloth, 4s. 6d. 



AUSTRALIAN MEAT : RECIPES FpR COOKING AUS- 

TRALIAN MEAT, with Directions for Preparing Sauces suitable for the same. 
By a Cook. i2mo, sewed, gd. 

OFFICIAL HANDBOOK FOR THE NATIONAL TRAIN- 
ING SCHOOL FOR COOKERY. Containing Lessons on Cookery ; forming 
the Course of Instruction in the School. With List of Utensils Necessary, and 
Lessons on Cleaning Utensils. Compiled by "R. O. C." Large crown 8vo. 
Fourth Edition, 8s. 

CEYLON : being a General Description of the Island, Historical, 

Physical, Statistical. Containing the most Recent Information. With Map. By 
an Officer, late of the Ceylon Rifles. 2 vols. Demy 8vo, £1 8s. 

COLONIAL EXPERIENCES ; or, Incidents and Reminiscences 

of Thirty-four Years in New Zealand. By an Old Colonist. With a Map. 
Crown 8vo, 8*. 

ELEMENTARY DRAWING-BOOK. Directions for Intro- 

during the First Steps of Elementary Drawing in Schools and among Workmen. 
Small 4to, cloth, 4s. 6d. 

FORTNIGHTLY REVIEW.— First Series, May, 1865, to Dec. 

1866. 6 vols. Cloth, 13s. each. 

New Series, 1867 to 1872. In Half-yearly Volumes. Cloth, 

13s. each. 

From January, 1873, to June 30, 1879, in Half-yearly 

Volumes. Cloth, 16s. each. 
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HOME LIFE. A Handbook and Elementary Instruction, 

containing Practical Suggestions addressed to Managers and Teachers of 
Schools, intended to show how the underlying principles of Home Duties or 
Domestic Economy may be the basis of National Primary Instruction. Crown 
8vo, 3s. 

PAST DAYS IN INDIA ; or, Sporting Reminiscences of the 

Valley of the Saone and the Basin of Singrowlee. By a late Customs Officer, 
N.W. Provinces, India. Post 8vo, xos. 6d. 

SHOOTING ADVENTURES, CANINE LORE, AND SEA- 

FISHING TRIPS. By " Wildfowler," "Snapshot." 2 vols. Large crown 
8vo, 2 is. 

SHOOTING, YACHTING, AND SEA-FISHING TRIPS, 

at Home and on the Continent. Second Series. By "Wildfowler/' "Snap- 
shot." 2 vols., crown 8vo, £1 xs. 

SHOOTING AND FISHING TRIPS IN ENGLAND, 

FRANCE, ALSACE, BELGIUM, HOLLAND, AND BAVARIA. By "Wild- 
fowler," " Snapshot." New Edition, with Illustrations. Large crown 8vo, 8s. 

UNIVERSAL CATALOGUE OF BOOKS ON ART. Com- 

piled for the use of the National Art Library, and the Schools of Art in the United 
Kingdom. In 2 vols. Crown 4to, half-morocco, £2 2s. 



SOUTH KENSINGTON MUSEUM SCIENCE AND ART 

HANDBOOKS. 

Published for the Committee of Council on Education. 

THE INDUSTRIAL ARTS IN SPAIN. By Juan F. Riano. 

Illustrated. Large crown 8vo, 4s. 

GLASS. By Alexander Nesbitt. Illustrated. Large crown 

8vo, 2S. 6d. 

GOLD AND SILVER SMITHS' WORK. By John Hunger- 

ford Pollen. With numerous Woodcuts. Large crown 8vo, 2s. 6d. 

TAPESTRY. By Alfred Champeaux. With Woodcuts. 2 s. 6d. 
BRONZES. By C. Drury E. Fortnum, F.S.A. With numerous 

Woodcuts. Large crown 8vo, 2s. 6d. 

PLAIN WORDS ABOUT WATER. By A. H. Church, M. A., 

Oxon. Large crown 8vo, sewed, 6d. 

ANIMAL PRODUCTS : their Preparation, Commercial Uses 

and Value. By T. L. Simmonds. Large crown 8vo, 7s. 6d. 

FOOD : A Short Account of the Sources, Constituents, and 

Uses of Food ; intended chiefly as a Guide to the Food Collection in the Bethnal 
Green Museum. By A. H. Church, M.A., Oxon. Large crown 8vo, 3s. 

SCIENCE CONFERENCES. Delivered at the South Ken- 

sington Museum. Crown 8vo, 2 vols., 6s. each. 

Vol. I. — Physics and Mechanics. 

Vol. II.— Chemistry, Biology, Physical Geography, Geology, Mineralogy, and 
Meteorology. 

ECONOMIC ENTOMOLOGY. By Andrew Murray, F.L.S., 

Aptbra. With numerous Illustrations. Large crown 8vo, 7s. 6d. 
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SOUTH KENSINGTON MUSEUM SCIENCE & ART HANDB00KS-C*«tf«««f. 

HANDBOOK TO THE SPECIAL LOAN COLLECTION 

of Scientific Apparatus. Large crown 8vo, 35. 

THE INDUSTRIAL ARTS : Historical Sketches. With 242 

Illustrations. Demy 8vo, 7s. 6d. 

TEXTILE FABRICS. By the Very Rev. Daniel Rock, D.D. 

With numerous Woodcuts. Large crown 8vo, 2s. 6d. 

IVORIES: ANCIENT AND MEDIAEVAL. By William 

Maskell. With numerous Woodcuts. Large crown 8vo, 2s. 6d. 

ANCIENT & MODERN FURNITURE & WOODWORK. 

By John Hungerford Pollen. With numerous Woodcuts. Large crown 8vo, 
2s. 6d. 

MAIOLICA. By C. Drury E. Fortnum, F.S.A. With 

numerous Woodcuts. Large crown 8vo, 2s. 6d. 

MUSICAL INSTRUMENTS. By Carl Engel. With numerous 

Woodcuts. Large crown 8vo, 2s. 6d. 

MANUAL OF DESIGN, compiled from the Writings and 

AddresMs of Richard Redgrave, R.A. By Gilbert R. Redgrave. With 
Woodcuts. Large crown 8vo, 2s. 6d. 

PERSIAN ART. By Major R. Murdock Smith, R.E. With 

Additional Illustrations. [In the Press* 

FREE EVENING LECTURES. Delivered in connection with 

the Special Loan Collection of Scientific Apparatus, 1876. Large crown 8vo, 8s* 



CARLYLE'S (THOMAS) WORKS. 

LIBRARY EDITION COMPLETE. 

Handsomely printed in 34 vols. Demy 8vo, eloth, £13. 



SARTOR RESARTUS. The Life and Opinions of Herr 

Teufelsdrockh. With a Portrait, 7s. 6d. 

THE FRENCH REVOLUTION. A History. 3 vols., each 9s- 
LIFE OF FREDERICK SCHILLER AND EXAMINATION 

OF HIS WORKS. With Supplement of 1872. Portrait and Plates, 9s. The Supple- 
ment separately, 2s. 

CRITICAL AND MISCELLANEOUS ESSAYS. With Portrait. 

6 vols., each 9s. 

ON HEROES, HERO WORSHIP, AND THE HEROIC 

IN HISTORY. 7 s. 6d. 

PAST AND PRESENT. 9s. 

OLIVER CROMWELL'S LETTERS AND SPEECHES. With 

Portraits. 5 vols., each 9s. 

B 
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CARLYLE'S (THOMAS) WORKS— Continued. 

LATTER-DAY PAMPHLETS. 9s. 

LIFE OF JOHN STERLING. With Portrait, 9s. 

HISTORY OF FREDERICK THE SECOND. 10 vols., 

each 9s. 

TRANSLATIONS FROM THE GERMAN. 3 vols., each 9s. 
GENERAL INDEX TO THE LIBRARY EDITION. 8vo, 

cloth, 6s. 

EARLY KINGS OF NORWAY : also AN ESSAY ON THE 

PORTRAITS OF JOHN KNOX. Crown 8vo, with Portrait Illustrations, 7 s. 6d. 



CHEAP AND UNIFORM EDITION. 

In 2j vols., Crcrwn 8vo, cloth, £7 $s. 



THE FRENCH REVOLUTION : 

A History. 2 vols., 12s. 

OLIVER CROMWELL'S LET- 
TERS AND SPEECHES, with Eluci- 
dations, &c. 3 vols., 1 8s. 

LIVES OF SCHILLER AND 
JOHN STERLING. 1 vol., 6s. 

CRITICAL AND MISCELLA- 
NEOUS ESSAYS. 4 vols., £1 4s. 

SARTOR RESARTUS AND 
LECTURES ON HEROES. 1 vol., 6s. 

XATTER-DAY PAMPHLETS. 

j vol., 6s. 



CHARTISM AND PAST AND 
PRESENT. 1 vol., 6s. 

TRANSLATIONS FROM THE 
GERMAN OF MUSJEUS, TIECK, 
AND RICHTER. 1 vol., 6s. 

WILHELM MEISTER, by Gothe. 
A Translation. 2 vols., 12s. 

HISTORY OF FRIEDRICH THE 

SECOND, called Frederick the Great 
Vols. I. and II., containing Part I. — 
" Friedrich till his Accession." 14s. 
Vols. III. and IV., containing Part II. — 
"The First Two Silesian Wars." 14s. 
Vols. V., VI., VII., completing the 
Work, £1 is. 



PEOPLE'S EDITION. 

In J? vols., small Crown 8vo. Price 2s. each vol., bound in cloth; or in sets of 

37 vols, in 18, cloth gilt, for £s 14s. 



SARTOR RESARTUS. 

FRENCH REVOLUTION. 3 vols. 

LIFE OF JOHN STERLING. 

OLIVER CROMWELL'S LET- 
TERS AND SPEECHES. 5 vols. 

ON HEROES AND HERO 
WORSHIP. 

PAST AND PRESENT. 

CRITICAL AND MISCELLA- 
NEOUS ESSAYS. 7 vols. 

.LATTER-DAY PAMPHLETS. 



LIFE OF SCHILLER. 

FREDERICK THE GREAT. 10 

vols. 

WILHELM MEISTER. 3 vols. 

TRANSLATIONS FROM MU- 
SiEUS, TIECK, AND RICHTER. 
2 vols. 

THE EARLY KINGS OF NOR- 
WAY; also an Essay on the Portraits 
of John Knox, with Illustrations. Small 
crown 8vo. Bound up with the 
Index and uniform with the "People's 
Edition." 
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DICKENS'S (CHARLES) WORKS. 

ORIGINAL EDITIONS. 

In Demy 8vo. 

THE MYSTERY OF EDWIN DROOD. With Illustration 

by S. L. Fildes, and a Portrait engraved by Baker. Cloth, 7s. 6d. 

OUR MUTUAL FRIEND. With Forty Illustrations by Marcu* 

Stone. Cloth, £1 is. 

THE PICKWICK PAPERS. With Forty-three illustrations 

by Seymour and Phiz. Cloth, £1 is. 

NICHOLAS NICKLEBY. With Forty Illustrations by Phiz* 

Cloth, £1 xs. 

SKETCHES BY " BOZ." With Forty Illustrations by George 

Cruikshank. Cloth, £1 is. 

MARTIN CHUZZLEWIT. With Forty Illustrations by Phiz. 

Cloth, £1 is. 

DOMBEY AND SON. With Forty Illustrations by Phiz. 

Cloth, £1 re. 

DAVID COPPERFIELD. With Forty Illustrations by Phiz. 

Cloth, £1 is. 

BLEAK HOUSE. With Forty Illustrations by Phiz, Cloth, 

£1 is. 

LITTLE DORRIT. With Forty Illustrations by Phiz. Cloth, 

£x is. 

THE OLD CURIOSITY SHOP. With Seventyfivfc Illus- 

trations by George Cattermole and H. K. Browne. A New Edition. IMfbrta wifck 
the other volumes, £1 is. 

BARNABY RUDGE : a Tale of the Riots of 'Eighty, With 

Seventy-eight Illustrations by G. Cattermole and H. K. Browne. Uniform with th« 
other volumes, £1 is. 

CHRISTMAS BOOKS: Containing— The Christtfta* Carol $ 

The Cricket on the Hearth ; The Chimes ; The Battle of Life ; The Hawited Hotwe, 
With all the original Illustrations. Cloth, 12s. 

OLIVER TWIST and TALE OF TWO CITIES. In dtife 

volume. Cloth, £1 is. 

OLIVER TWIST. Separately. With Twenty-four Illustffctidfft 

by George Cruikshank. 

A TALE OF TWO CITIES. Separately. With Sixteen Iiki* 

trations by Phiz. Cloth, 9s. 

* # * The remainder of Dickens's Works were not Originally printed in Demy SW 

B 2 
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DICKENS'S (CHARLES) WORKS— Continued. 

LIBRARY EDITION. 

In Post 8vo. With the Original Illustrations, jo vols., cloth, £12. 

PICKWICK PAPERS 43 Illustrns.. 2 vols. 



NICHOLAS NICKLEBY 39 

MARTIN CHUZZLEWIT 40 

OLD CURIOSITY SHOP and REPRINTED PIECES 36 

BARNABY RUDGE and HARD TIMES 36 

BLEAK HOUSE 40 

LITTLE DORRIT 40 

DOMBEY AND SON '. 38 

DAVID COPPERFIELD 38 

OUR MUTUAL FRIEND 40 

SKETCHES BY " BOZ " 39 

OLIVER TWIST 24 

CHRISTMAS BOOKS 17 

A TALE OF TWO CITIES 16 

GREAT EXPECTATIONS 8 

PICTURES FROM ITALY and AMERICAN NOTES 8 

UNCOMMERCIAL TRAVELLER 8 

CHILD'S HISTORY OF ENGLAND 8 

EDWIN DROOD and MISCELLANIES 12 

CHRISTMAS STORIES from " Household Words/' &c. . 14 

THE LIFE OF CHARLES DICKENS. By John Forster. A New Edition 
Illustrations. Uniform with the Library Edition, post 8vo, of his Works. In one vol. 
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THE " CHARLES DICKENS " EDITION. 

In Crown 8vo. In 21 vols., cloth, with Illustrations, £3 qs. 6d. 

PICKWICK PAPERS 8 

MARTIN CHUZZLEWIT 8 

DOMBEY AND SON 8 

NICHOLAS NICKLEBY 8 

DAVID COPPERFIELD 8 

BLEAK HOUSE 8 

LITTLE DORRIT 8 

OUR MUTUAL FRIEND 8 

BARNABY RUDGE 8 

OLD CURIOSITY SHOP 8 

A CHILD'S HISTORY OF ENGLAND 4 

EDWIN DROOD and OTHER STORIES .. ..8 

CHRISTMAS STORIES, from "Household Words" .. 8 

TALE OF TWO CITIES 8 

SKETCHES BY "BOZ" 8 

AMERICAN NOTES and REPRINTED PIECES .. 8 

CHRISTMAS BOOKS 8 

OLIVER TWIST 8 

GREAT EXPECTATIONS 8 

HARD TIMES and PICTURES FROM ITALY .. 8 

UNCOMMERCIAL TRAVELLER 4 

THE LIFE OF CHARLES DICKENS. Uniform with this Edition, with Numerous 

Illustrations. 2 vols. 3s. 6d. each. 
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DICKENS'S (CHARLES) WORKS-Continued. 



THE ILLUSTRATED LIBRARY EDITION. 

Complete in jo Volumes. Demy Svo, zos. each; or set, £1$. 

This Edition is printed on a finer paper and in a larger type than has been; 
employed in any previous edition. The type has been cast especially for it, and 
the page is of a size to admit of the introduction of all the original illustrations. 

No such attractive issue has been made of the writings of Mr. Dickens, 
which, various as have been the forms of publication adapted to the demands 
of an ever widely-increasing popularity, have never yet been worthily presented 
in a really handsome library form. 

The collection comprises all the minor writings it was Mr. Dickens's wish 
to preserve. 

SKETCHES BY " BOZ." With 40 Illustrations by George Cruikshank. 

PICKWICK PAPERS. 2 vols. With 42 Illustrations by Phiz. 

OLIVER TWIST. With 24 Illustrations by Cruikshank. 

NICHOLAS NICKLEBV. 2 vols. With 40 Illustrations by Phiz. 

OLD CURIOSITY SHOP and REPRINTED PIECES. 2 vols. With Illustrations by 
Cattermole, &c. 

BARNABY RUDGE and HARD TIMES. 2 vols. With Illustrations by Cattermole, &c 

MARTIN CHUZZLEWIT. 2 vols. With 40 Illustrations by Phiz. 

AMERICAN NOTES and PICTURES FROM ITALY, x vol. With 8 Illustrations. 

DOM BEY AND SON. 2 vols. With 40 Illustrations by Phiz. 

DAVID COPPERFIELD. 2 vols. With 40 Illustrations by Phiz. 

BLEAK HOUSE. 2 vols. With 40 Illustrations by Phiz. 

LITTLE DORR1T. 2 vols. With 40 Illustrations by Phiz. 

A TALE OF TWO CITIES. With x6 Illustrations by Phiz. 

THE.UNCOMMERCIAL TRAVELLER. With 8 Illustrations by Marcus Stone. 

GREAT EXPECTATIONS. With 8 Illustrations by Marcus Stone. 

OUR MUTUAL FRIEND. 2 vols. With 40 Illustrations by Marcus Stone. 

CHRISTMAS BOOKS. With 17 Illustrations by Sir Edwin Landseer, R.A., Maclise, 
R.A., &c &c. 

HISTORY.OF ENGLAND. With 8 Illustrations by Marcus Stone. 

CHRISTMAS STORIES. (From " Household Words " and "All the Year Round.") Witk 
14 Illustrations. 

EDWIN DROOD AND OTHER STORIES. With 12 Illustrations by S. L. Fildes. 
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DICKENS'S (CHARLES) WORKS— Continued— 

HOUSEHOLD EDITION. 

In Crown 4to vols. 

21 Volumes completed. 

OLIVER TWIST, with 28 Illustrations, cloth, 2s. 6d. ; paper, is. 9d. 

MARTIN CHUZZLEWIT, with 59 Illustrations, cloth, 4s. ; paper, 3s. 

DAVID COPPERFIELD, with 60 Illustrations and a Portrait, cloth, 4s. ; paper, 3s. 

BLEAK HOUSE, with 61 Illustrations, cloth, 4s. ; paper, 3s. 

LITTLE DORRIT, with 58 Illustrations, cloth, 4s. ; paper, 3s. 

PICKWICK PAPERS, with 56 Illustrations, cloth, 4s. ; paper, 3s. 

BARNABY RUDGE, with 46 Illustrations, cloth, 4s. ; paper, 3s. 

A, TALE OF TWO CITIES, with 25 Illustrations, cloth, 2s. 6d. ; paper, is. od. 

OUR MUTUAL FRIEND, with 58 Illustrations, cloth, 4s. ; paper, 3s. 

NICHOLAS NICKLEBY, with 59 Illustrations, cloth, 4s. ; paper, 3s. 

GREAT EXPECTATIONS, with 26 Illustrations, cloth, 2s. 6d. ; paper, is. od.. 

OLD CURIOSITY SHOP, with 39 Illustrations, cloth, 4s. ; paper, 3s. 

SKETCHES BY " BOZ," with 36 Illustrations, cloth, 2s. 6d. ; paper, is. gd. 

HARD TIMES, with 20 Illustrations, cloth, 2s. ; paper, is. 6d. 

DOM BEY AND SON, with 61 Illustrations, cloth, 4s. ; paper, 3s. 

UNCOMMERCIAL TRAVELLER, with 26 Illustrations, cloth, 2s. 6d.; paper, is. gd. 

CHRISTMAS BOOKS, with 28 Illustrations, cloth, 2s. 6d.; sewed, is. gd. 

THE HISTORY OF ENGLAND, with 15 Illustrations, cloth, 2s. 6d. ; paper, is. gd. 

AMERICAN NOTES and PICTURES FROM ITALY, with 18 New Illustration*, cloth, 
2s. 6d. ; paper, is. 9d. 

EDWIN DROOD ; REPRINTED PIECES ; and other STORIES, with 30 Illustrations, 
cloth, 4s. ; paper, 3s. 

CHRISTMAS STORIES, with 23 Illustrations, cloth, 4s. ; paper 3s. 

THE LIFE OF DICKENS. By John Forster. In November. 

Messrs. Chapman & Hall trust that by this Edition they will be enabled 
to place the works of the most popular British Author of the present day in 
the hands of all English readers. 

PEOPLE'S EDITION. 

PICKWICK PAPERS. In Boards. Illustrated. 2s. 
SKETCHES BY BOZ. In Boards. Illustrated. 2s. 
OLIVER TWIST. In Boards. Illustrated. 2s. 
NICHOLAS NICKLEBY. In Boards. Illustrated. 2s. 
MARTIN CHUZZLEWIT. In Boards. Illustrated, as. 
DOMBEY AND SON. In Boards. Illustrated. 2s. 

MR. DICKENS'S READINGS. 

Fcap. 8vo, sewed. 



CHRISTMAS CAROL IN PROSE, is. 
CRICKET ON THE HEARTH, is. 
CHIMES : A GOBLIN STORY, is. 



STORY OF LITTLE DOMBEY. is. 
POOR TRAVELLER, BOOTS AT THE 

HOLLY-TREE INN, and MRS. 

GAMP. is. 



A CHRISTMAS CAROL, with the Original Coloured Plates ; 

being a reprint of the Original Edition. Small 8vo, red cloth, gilt edges, 5s. 
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THE LIBRARY 

OP 

CONTEMPORARY SCIENCE. 

Some degree of truth has been admitted in the charge not unfrequeatly 
brought against the English, that they are assiduous rather than solid readers. 
They give themselves too much to the lighter forms of literature. Technical 
Science is almost exclusively restricted to its professed votaries, and, but for 
some of the Quarterlies and Monthlies, very little solid matter would come 
within the reach of the general public 

But the circulation enjoyed by many of these very periodicals, and the 
increase of the scientific journals, may be taken for sufficient proof that a taste 
for more serious subjects of study is now growing. Indeed there is good reason 
to believe that if strictly scientific subjects are not more universally cultivated, 
it is mainly because they are not rendered more accessible to the people. Such 
themes are treated either too elaborately, or in too forbidding a style, or else 
brought out in too costly a form to be easily available to all classes. 

With the view of remedying this manifold and increasing inconvenience, 
we are glad to be able to take advantage of a comprehensive project recently 
set on foot in France, emphatically the land of Popular Science. The well- 
known publishers MM. Reinwald and Co., have made satisfactory arrange- 
ments with some of the leading savants of that country to supply an exhaustive 
series of works on each and all of the sciences of the day, treated in a style at 
once lucid, popular, and strictly methodic. 

The names of MM. P. Broca, Secretary of the Societe d* Anthropologic ; 
Ch. Martins, Montpellier University; C. Vogt, University of Geneva; G. de 
Mortillet, Museum of Saint Germain ; A. Guillemin, author of " Ciel " and 
"Phe^iomenes de la Physique;" A, Hovelacque, editor of the "Revue de 
Linguistique ; " Dr. Dally, Dr. Letourneau, and many others, whose co- 
operation has already been secured, are a guarantee that their respective 
subjects will receive thorough treatment, and will in all cases be written, up to 
the very latest discoveries, and kept in every respect fully abreast of the times. 

We have, on our part, been fortunate in making such further arrangements 
with some of the best writers and recognised authorities here,, as. will enable us 
to present the series in a thoroughly English dress to the reading public of this 
country. In so doing we feel convinced that we are taking the beat means of 
supplying a want that has long been deeply felt. 

[OVE*. 



*4 



BOOKS PUBLISHED BY 



LIBRARY OF CONTEMPORARY SCIENCE— Continued— 

The volumes in actual course of execution, or contemplated, will embrace 
such subjects as : 



»i 



it 



SCIENCE OF LANGUAGE. [Published. 

BIOLOGY. 

ANTHROPOLOGY. 

^ESTHETICS. 

PHILOSOPHY. „ 

COMPARATIVE MYTHOLOGY. 

ASTRONOMY. 

PREHISTORIC ARCHEOLOGY. 

ETHNOGRAPHY. 

GEOLOGY. 

HYGIENE. 

POLITICAL ECONOMY. 



PHYSICAL AND COMMERCIAL 

GEOGRAPHY. 
ARCHITECTURE. 
CHEMISTRY. 
EDUCATION. 
GENERAL ANATOMY. 
ZOOLOGY. 
BOTANY. 
METEOROLOGY. 
HISTORY. 
FINANCE. 
MECHANICS. 
STATISTICS, &c. &c. 



All the volumes, while complete and so far independent in themselves, will 
be of uniform appearance, slightly varying, according to the nature of the 
subject, in bulk and in price. 

When finished they will form a Complete Collection of Standard Works of 
Reference on all the physical and mental sciences, thus fully justifying the 
general title chosen for the series — "Library of Contemporary Science." 



LEVER'S (CHARLES) WORKS. 

THE ORIGINAL EDITION with THE ILLUSTRATIONS. 

In 1 7 vols. Demy $vo. Cloth, 6s. each. 

CHEAP EDITION. 

Fancy boards, is. 6d. 



CHARLES O'MALLEY. 
TOM BURKE. 

THE KNIGHT OF GWYNNE. 
MARTINS OF CROMARTIN. 



THE DALTONS. 
ROLAND CASHEL. 
DAVENPORT DUNN. 
DODD FAMILY. 



THE O'DONOGHUE. 
FORTUNES OF GLENCORE. 
HARRY LORREQUER. 
ONE OF THEM. 
A DAY'S RIDE. 
JACK HINTON. 
BARRINGTON. 
TONY BUTLER. 
MAURICE TIERNAY. 
SIR BROOKE FOSBROOKE. 
BRAMLEIGHS OF BISHOP'S 
FOLLY. 



Fancy boards, 2s. 

LORD KILGOBBIN. 

LUTTRELL OF ARRAN. 

RENT IN THE CLOUD and ST. 

PATRICK'S EVE. 
CON CREGAN. 
ARTHUR O'LEARY. 
THAT BOY OF NORCOTT'S. 
CORNELIUS O'DOWD. 
SIR JASPER CAREW. 
NUTS AND NUT-CRACKERS. 



Also in sets, 27 vols., cloth, for £\ 4*. 
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TROLLOPE'S (ANTHONY) WORKS. 

CHEAP EDITION. 
Boards, zs. 6d. ; doth, y. 6d. 



THE PRIME MINISTER. 
PHINEAS FINN. 
ORLEY FARM. 
CAN YOU FORGIVE HER? 



PHINEAS REDUX. 

HE KNEW HE WAS RIGHT. 

EUSTACE DIAMONDS. 



Boards, 2s. ; cloth, $s. 



VICAR OF BULLHAMPTON. 
RALPH THE HEIR. 
THE BERTRAMS. 
KELLYS AND O'KELLYS. 
McDERMOT OF BALLYCLORAN. 
CASTLE RICHMOND. 
BELTON ESTATE. 
MISS MACKENSIE. 
LADY ANNA. 



HARRY HOTSPUR. 

RACHEL RAY. 

TALES OF ALL COUNTRIES 

MARY GRESLEY. 

LOTTA SCHMIDT. 

LA VENDEE. 

DOCTOR THORNE 

IS HE POPENJOY? 



WHYTE-MELVILLE'S WORKS. 

CHEAP EDITION. 

Crozvn %vo, fancy boards, 2s. each, or 2s. 6d. in doth. 

UNCLE JOHN. 

THE WHITE ROSE. 

CERISE. A Tale of the Last Century. 

BROOKES OF BRIDLEMERE. 

" BONES AND I ; " or, The Skeleton at Home. 

" M., OR N." Similia Similibus Curantur. 

CONTRABAND ; or, A Losing Hazard. 

MARKET HARBOROUGH; or, How Mr. Sawyer went to 

the Shires. 

SARCHEDON. A Legend of the Great Queen. 

SONGS AND VERSES. 

SATANELLA. A Story of Punchestown. 

THE TRUE CROSS. A Legend of the Church. 

KATERFELTO. A Story of Exmoor. 

SISTER LOUISE ; or, A Story of a Woman's Repentance. 

ROSINE. 
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CHAPMAN & HALL'S 

List of Books, Drawing Examples, Diagrams, Models, 

Instruments* &c. 

INCLUDING 

THOSE ISSUED UNDER THE AUTHORITY OF THE SCIENCE 
AND ART DEPARTMENT, SOUTH KENSINGTON, FOR THE 
USE OF SCHOOLS AND ART AND SCIENCE CLASSES. 



BARTLEY (G. C. T.)— 

CATALOGUE OF MODERN WORKS ON SCIENCE 

AND TECHNOLOGY. Post 8vo, sewed, xs. 
BENSON (W.)— 

PRINCIPLES OF THE SCIENCE OF COLOUR. 

Small 4to, cloth, 15s. 

MANUAL OF THE SCIENCE OF COLOUR. Coloured 

Frontispiece and Illustrations. i2mo, cloth, 2s. 6d. 
BRADLEY (THOMAS)— of the Royal Military Academy, Woolwich— 

ELEMENTS OF GEOMETRICAL DRAWING. In Two 

Parts, with 60 Plates. Oblong folio, half-bound, each part 16s. 

Selections (from the above) of 20 Plates, for the use of the Royal Military 
Academy, Woolwich. Oblong folio, half-bound, f 6s. 

BURCHETT— 

LINEAR PERSPECTIVE. With Illustrations. Post 8vo, 

cloth, 7s. 

PRACTICAL GEOMETRY. Post 8vo, cloth, 5s. 
DEFINITIONS OF GEOMETRY. Third Edition. 241x10, 

sewed, sd. 
CARROLL (JOHN)— 

FREEHAND DRAWING LESSONS FOR THE BLACK 

BOARD. 6s. 
CUBLEY (W. H.)— 

A SYSTEM OF ELEMENTARY DRAWING. With 

Illustrations and Examples. Imperial 4to, sewed, 8s. 
DAVISON (ELLIS A.)— 

DRAWING FOR ELEMENTARY SCHOOLS. Post 

8vo, cloth, 3s. 

MODEL DRAWING. i2mo, cloth, 3 s. 

THE AMATEUR HOUSE CARPENTER: A Guide m 

Building, Making, and Repairing. With numerous Illustrations, drawn on Wtood 
by the Author. Demy 8vo, xos. 6d. 

DELAMOTTE (P. H)— 

PROGRESSIVE DRAWING-BOOK FOR BEGINNERS. 

Z2mo, 3s. 6d. 
DICKS EE (J. R.)— 

SCHOOL PERSPECTIVE. 8vo, cloth, 5s. 
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DYCE— 

DRAWING-BOOK OF THE GOVERNMENT SCHOOL 

OF DESIGN : ELEMENTARY OUTLINES OF ORNAMENT. 50 Plates. 
Small folio, sewed, 5s. ; mounted, 18s. 

INTRODUCTION TO DITTO. Fcap. 8vo, 6d. 

POSTER (VERE)— 

DRAWING-BOOKS : 



(a) Forty-two Numbers, at id. each. 



Forty-six Numbers, at 3d. each. The set b includes the subjects in a. 

DRAWING-CARDS : 

Freehand Drawing : First Grade, Sets I., II., III., price is. each ; in cloth cases, 

is. 6d. each. 
Second Grade, Set I., price 2s. ; in cloth case, 3s. 

HENSLOW (PROFESSOR)— 

ILLUSTRATIONS TO BE EMPLOYED IN THE 

PRACTICAL LESSONS ON BOTANY. Prepared for South Kensington 
Museum. Post 8vo, sewed, 6d. 

JACOBSTHAL (£.)— 

GRAMMATIK DER ORNAMENTE, in 7 Parts of 20 

Plates each. Price, unmounted, £3 13s. 6d. ; mounted on cardboard, ^11 4s. 
The Parts can be had separately. 

JE WITT— 

HANDBOOK OF PRACTICAL PERSPECTIVE. i8mo, 

cloth, is. 6d. 
KENNEDY (JOHN)— 

FIRST GRADE PRACTICAL GEOMETRY. i 2 mo, 6d. 
FREEHAND DRAWING-BOOK. i6mo, cloth, is. 6d. 

LINDLEY (JOHN)— 

SYMMETRY OF VEGETATION: Principles to be 

observed in the delineation of Plants. i2mo, sewed, is. 
MARSHALL— 

HUMAN BODY. Text and Plates reduced from the large 

Diagrams. 2 vols., cloth, ^1 is. 
NEWTON (E. TULLE Y, P.G.S.)— 

THE TYPICAL PARTS IN THE SKELETONS OF A 

CAT, DUCK, AND CODFISH, being a Catalogue with Comparative De- 
scriptions arranged in a Tabular Form. Demy 8vo, 3s. 

OLIVER (PROFESSOR)— 

ILLUSTRATIONS OF THE VEGETABLE KINGDOM. 

109 Plates. Oblong 8vo, cloth. Plain, 16s. ; coloured, £1 6s. 
PUCKETT (R. CAMPBELL)— 

SCIOGRAPHY, OR RADIAL PROJECTION OF 

SHADOWS. Crown 8vo, cloth, 6s. 
REDGRAVE— 

MANUAL AND CATECHISM ON COLOUR.. Fifth 

Edition. 24m©, sewed, gd. 
ROBSON (GEORGE)— 

ELEMENTARY BUILDING CONSTRUCTION, Oblong 

folio, sewed, 8s. 
WALLIS (GEORGE)— 

DRAWING-BOOK. Oblong, sewed, 3s. 6&; mounted, 8s. 
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WORNUM (R. N.)— 

THE CHARACTERISTICS OF STYLES : An Intro- 

(taction to the Study of the History of Ornamental Art. Royal 8vo, cloth, 8s. 

DIRECTIONS FOR INTRODUCING ELEMENTARY 

DRAWING IN SCHOOLS AND AMONG WORKMEN. Published at the 
Request of the Society of Arts. Small 4to, cloth, 4s. 6d. 

DRAWING FOR YOUNG CHILDREN. Containing 150 

Copies. i6mo, cloth, 3s. 6d. 

EDUCATIONAL DIVISION OF SOUTH KENSINGTON 

MUSEUM : CLASSIFIED CATALOGUE OF. Ninth Edition. 8vo, 7s. 

ELEMENTARY DRAWING COPY-BOOKS, for the use of 

Children from four years old and upwards, in Schools and Families. Compiled by' 
a Student certificated by the Science and Art Department as an Art Teacher. 
Seven Books in 4 to, sewed : 

Book IV. Objects, 8d. 

„ V. Leaves, 8d. 

„ VI. Birds, Animals, &c, 8d. 

„ VII. Leaves, Flowers, and Sprays, 8d. 



Book I. Letters, 8d. 
„ II. Ditto, 8d. 

III. Geometrical and Ornamental 



Forms, 8d 



# * 

* 



Or in Sets of Seven Books, 4s. 6d. 



ENGINEER AND MACHINIST DRAWING-BOOK, 16 Parts, 

71 Plates. Folio, £x 12s. ; mounted, £2 4s. 

PRINCIPLES OF DECORATIVE ART. Folio, sewed, is. 
DIAGRAM OF THE COLOURS OF THE SPECTRUM, 

with Explanatory Letterpress, on roller, 10s. 6d. 



COPIES FOR OUTLINE DRAWING: 

DYCE'S ELEMENTARY OUTLINES OF ORNAMENT, 50 Selected Plates, 
mounted back and front, 18s.; unmounted, sewed, 5s. 

WEITBRICHT'S OUTLINES OF ORNAMENT, reproduced by Herman, x* 
Plates, mounted back and front, 8s. 6d.; unmounted, 2s. 

MORGHEN'S OUTLINES OF THE HUMAN FIGURE reproduced by Herman, 
20 Plates, mounted back and front, 15s.; unmounted, 3s. 4d. 

ONE SET OF FOUR PLATES, Outlines of Tarsia, from Gruner, mounted, 3s. 6d.J 
unmounted, 76. 

ALBERTOLLI'S FOLIAGE, one set of Four Plates, mounted, 3s. 6d.; unmounted, sd. 

OUTLINE OF TRAJAN FRIEZE, mounted, is. 

WALLIS'S DRAWING-BOOK, mounted, 8s.; unmounted, 3s. 6d. 

OUTLINE DRAWINGS OF FLOWERS, Eight Sheets, mounted, 3s. 6d.; un- 
mounted, 8d. 

COPIES FOR SHADED DRAWING: 

COURSE OF DESIGN. By Ch. Bargue (French), 20 Selected Sheets, xi at as., and 

9 at 3s. each. £1 9s. 
RENAISSANCE ROSETTE, mounted, gd. 
SHADED ORNAMENT, mounted, is. 2d. 
PART OF A PILASTER FROM THE ALTAR OF ST. BIAGIO AT PISA, 

mounted, 2s. 
GOTHIC PATERA, mounted, is. 

RENAISSANCE SCROLL, Tomb in S. M. Dei Frari, Venice, mounted, is. 4d. 
MOULDING OF SCULPTURED FOLIAGE, decorated, mounted, is. 4d. 
ARCHITECTURAL STUDIES. By J. B. Tripon. 10 Plates, £1. 
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COPIES FOR SHADED DRAWING— Continued— 

MECHANICAL STUDIES. By J. B. Trifon. 15s. per dozen. 

FOLIATED SCROLL FROM THE VATICAN, unmounted, sd.; mounted, is. 3d. 

TWELVE HEADS after Holbein, selected from his drawings in Her Majesty's 

Collection at Windsor. Reproduced in Autotype. Half-imperial, 36s. 
LESSONS IN SEPIA, 9s. per dozen, or is. each. 
SMALL SEPIA DRAWING COPIES, 9s. per dozen, or xs. each. 

COLOURED EXAMPLES: 

A SMALL DIAGRAM OF COLOUR, mounted, is. 6d.; unmounted, 9d. 

TWO PLATES OF ELEMENTARY DESIGN, unmounted, is.; mounted, 3s. 9<L 

PETUNIA, mounted, 3s. 94.; unmounted, 2s. 94. 

PELARGONIUM, mounted, 3s. 9d.; unmounted, 2s. 9d. 

CAMELLIA, mounted, 3s. 9d. ; unmounted, 2s. 9d. 

NASTURTIUM, mounted, 3s. 9d.; unmounted, 2s. gd. 

OLEANDER, mounted, 3s. 9d.; unmounted, 2s. gd. 

TORRENIA ASIATICA. Mounted, 3s. gd.; unmounted, 2s. gd. 

PYNE'S LANDSCAPES IN CHROMO-LITHOGRAPHY (6), each, mounted, 

7s. 6d. ; or the set, £2 5s. 
COTMAN'S PENCIL LANDSCAPES (set of 9), mounted, 15s. 

„ SEPIA DRAWINGS (set of 5), mounted, £1. 

ALLONGE'S LANDSCAPES IN CHARCOAL (6), at 4s. each, or the set, £1 4s. 
4017. BOUQUET OF FLOWERS, LARGE ROSES, &c, 4s. 6d. 



4018. 
4020. 

4°39- 
4040. 

4077. 

4080. 

4082. 

4083. 

4090. 

4094. 

4x80. 

4190. 
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ROSES AND HEARTSEASE, 3s. 6<L 
POPPIES, &c, 3s. 6d. 
CHRYSANTHEMUMS, 4s. 6d. 
LARGE CAMELLIAS, 4 s. 6d. 
LILAC AND GERANIUM, 3s. 6d. 
CAMELLIA AND ROSE, 3s. 6d. 
LARGE DAHLIAS, 4s. 6d. 
ROSES AND LILIES, 4s. 6d. 
ROSES AND SWEET PEAS, 3s. 6d. 
LARGE ROSES AND HEARTSEASE, 4*. 
LARGE BOUQUET OF LILAC, 6s. 6d. 
DAHLIAS AND FUCHSIAS, 6s. 6d. 



SOLID MODELS, &a 



•Box of Models, £1 4s. 
A Stand with a universal joint, to show the solid models, &c, £1 x8s. 
•One wire quadrangle, with a circle and cross within it, and one straight wire. One solid 
cube. One skeleton wire cube. One sphere. One cone. One cylinder. One 
hexagonal prism. £2 2s. 
Skeleton cube in wood, 3s. 6d. 
x 8-inch skeleton cube in wood, 12s 
•Three objects oifotnt in Pottery : 
Indian Jar, 
Celadon Jar, 
Bottle, 
•Five selected Vases in Majolica Ware, £2 us. 
•Three selected Vases in Earthenware, x8s. 

Imperial Deal Frames, glazed, without sunk rings, 10s. each. 
•Davidson's. Smaller Solid Models, in Box, £2, containing — 

Octagon Prism. 
Cylinder. 
Cone. 
Jointed Cross. 



\jornt in jrc 
r, > x8s. 6d. 



2 Square Slabs. 

9 Oblong Blocks (steps). 

2 Cubes. 

4 Square Blocks. 



Triangular Prism. 
Pyramid, Equilateral. 
Pyramid, Isosceles. 
Square Block. 



* Davidson's Advanced Drawing Models, £g. — The following is a brief description 
of the models :— An Obelisk — composed of 2 Octagonal Slabs, 26 and ao inches 
across, and each 3 inches high ; x Cube, 12 inches edge ; x Monolith (forming 

• Models, &c, entered as sets, cannot be supplied singly. 
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SOLID MODELS, &c— Continued— 

the body of the obelisk), 3 feet high ; x Pyramid, 6 inches base ; the complete 
object is thus nearly 5 feet high. A Market Cross — composed of 3 Slabs, 24, 18, 
and 12 inches across, and each 3 inches high ; z Upright, 3 feet high ; 2 Cross Arms, 
united by mortise and tenon points ; complete height, 3 feet 9 inches. A Step- 
Ladder, 23 inches high. A Kitchen Table, 14 J£ inches high. A Chair to^ corre- 
spond. A Four- legged Stool, with projecting top and cross rails, height 14 inches. 
A Tub, with handles and projecting hoops, and: the divisions between the staves 
plainly marked. A strong Trestle, 18 inches high. A Hollow Cylinder, 9 inches 
in diameter, and 12 inches long, divided lengthwise. A Hollow Sphere, 9 inches 
in diameter, divided into semi-spheres, one of which is again divided into quarters ; 
the semi-sphere, when placed on the cylinder, gives the form and principles of 
shading a Dome, whilst one of the quarters placed on half the cylinder forms a 
Niche. 
*Davidson's Apparatus for Teaching Practical Geometry (22 models), jQ$.^ 
*Binn's Models for illustrating the elementary principles of orthographic projection as 
applied to mechanical drawing, in box, £1 10s. 

Miller's Class Drawing Models. — These Models are particularly adapted for teaching 
large classes ; the stand is very strong, and the universal joint will hold the 
Models in any position. Wood Models : Square Prism, 12 inches side, 18 inches 
high ; Hexagonal Prism, 14 inches side, 18 inches high ; Cube, 14 inches side ; 
Cylinder, 13 inches diameter, 16 inches high ; Hexagon Pyramid, 14 inches 
diameter, ^ 22^ inches side : Square Pyramid, 14 inches side, 22% inches side ; 
Cone, 13 inches diameter, 22%. inches side ; Skeleton Cube, 19 inches solid wood 
i5i inch square ; Intersecting Circles, 19 inches solid wood *% by 1% inches. 
Wire Models'. Triangular^ Prism, 17 inches side, 22 inches high; Square Prism, 
14 inches side, 20 inches high ; Hexagonal Prism, 16 inches diameter, 21 inches 
high ; Cylinder, 14 inches diameter, 21 inches high ; Hexagon Pyramid, 18 inches 
diameter, 24 inches high ; Square Pyramid, 17 inches side, 24 inches high ; Cone, 
17 inches side, 24 inches high ; Skeleton Cube, 19 inches side ; Intersecting Circles, 
19 inches side ; Plain Circle, 19 inches side ; Plain Square, 19 inches side. Table 
27 inches by 21 % inches. Stand. The Set complete, £14 13s. 

Vulcanite set square, 5s. 

Large compasses with chalk-holder, 5s. 
*Slip, two set squares and "T square, 5s. 

*Parkes's case of instruments, containing 6-inch compasses with pen and pencil leg, 5s. 
*Prize instrument case, with 6-inch compasses, pen and pencil leg, 2 small compasses 
pen and scale, 18s. 

6-inch compasses with shifting pen and point, 4s. 6d. 

Small compass in case, is. 



LARGE DIAGRAMS. 

ASTRONOMICAL : 

TWELVE SHEETS. By John Drew, Ph. Dr., F.R.S.A. Prepared for the Com 
mittee of Council on Education. Sheets, ^2 8s.; on rollers and varnished, j£i 4s. 

BOTANICAL : 

NINE SHEETS. Illustrating a Practical Method of Teaching Botany. By Professor 
Henslow, F.L.S. £2 ; on rollers, and varnished, £3 3s. 

CLASS. DIVISION. SECTION. DIAGRAM. 

!f Thalamifioral .. .. 1 
Angiospermous .. gS^l ." " ' * 3 

\ Incomplete .. .. 5 

Gymnospermous .. . . 6 

(Petaloid .. .. (Superior .. .. 7 

(Inferior 8 

Glumaceous 9 

ILLUSTRATIONS OF THE PRINCIPAL NATURAL ORDERS OF THE 
VEGETABLE KINGDOM. By Professor Oliver, F.R.S., F.L.S. 70 Imperial 
sheets, containing examples of dried Plants, representing the different Orders. 
£$, 5s. the set. 

Catalogue and Inde*, is. 

* Models, &c, entered as sets, cannot be supplied singly. 
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BUILDING CONSTRUCTION: 

TEN SHEETS. By William J. Glenny, Professor of Drawing, King's College. 

In sets, £1 is. 
LAXTON'S EXAMPLES OF BUILDING CONSTRUCTION IN TWO 

DIVISIONS, containing 32 Imperial Plates, 20s. 
BUSBRIDGE'S DRAWINGS OF BUILDING CONSTRUCTION, xi Sheets. 

2s. od. Mounted, 5s. 6d. 

GEOLOGICAL : 

DIAGRAM OF BRITISH STRATA. By H. W. Bristow, F.R.S., F.G.S. A 

Sheet, 4s.; on roller and varnished, 7s. 6d. 

MECHANICAL : 

DIAGRAMS OF THE MECHANICAL POWERS, AND THEIR APPLI- 
CATIONS IN MACHINERY AND THE ARTS GENERALLY. By 
Dr. John Anderson. 
8 Diagrams, highly coloured on stout paper, 3 feet 6 inches by 2 feet 6 inches. 
Sheets £1 per set ; mounted on rollers, £2. 

DIAGRAMS OF THE STEAM-ENGINE. By Professor Goodeve and Professor 
Shelley. Stout paper, 40 inches by 27 inches, highly coloured. 

Sets of 41 Diagrams (52% Sheets), £6 6s.; varnished and mounted on rollers, 
£11 us. 
MACHINE DETAILS. By Professor Unwin. 16 Coloured Diagrams. Sheets, 
£1 2s. ; mounted on rollers and varnished, £3 14s. 

SELECTED EXAMPLES OF MACHINES, OF IRON AND WOOD (French). 

By Stanislas Pettit. 60 Sheets, £3 5s.; 13s. per dozen. 

BUSBRIDGE'S DRAWINGS OF MACHINE CONSTRUCTION. 50 Sheets, ns. 

Mounted, 25s. 
LESSONS IN MECHANICAL DRAWING. By Stanislas Pettit. is. per 

dozen ; also larger Sheets, more advanced copies, 2s. per dozen. 

LESSONS IN ARCHITECTURAL DRAWING. By Stanislas Pettit. is. per 
dozen ; also larger Sheets, more advanced copies, 2s. per dozen. 

PHYSIOLOGICAL : 

ELEVEN SHEETS. Illustrating Human Physiology, Life size and Coloured from 
Nature. Prepared under the direction of John Marshall, F.R.S., F.R.C.S., &c. 
Each Sheet, 12s. 6d. On canvas and rollers, varnished, £x is. 

1. THE SKELETON AND LIGAMENTS. 

2. THE MUSCLES, JOINTS, AND ANIMAL MECHANICS. 

3. THE VISCERA IN POSITION.-THE STRUCTURE OF THE LUNGS. 

4. THE ORGANS OF CIRCULATION. 

5. THE LYMPHATICS OR ABSORBENTS. 
6 THE ORGANS OF DIGESTION. 

7. THE BRAIN AND NERVES.— THE ORGANS OF THE VOICE. 

8. THE ORGANS OF THE SENSES. 

9. THE ORGANS OF THE SENSES. 

10. THE MICROSCOPIC STRUCTURE OF THE TEXTURES AND ORGANS, 
xi. THE MICROSCOPIC STRUCTURE OF THE TEXTURES AND ORGANS. 



HUMAN BODY, LIFE SIZE. By John Marshall, F.R.S., F.R.C.S. Each 
Sheet, 12s. 6d. ; on canvas and rollers, varnished, £x is. Explanatory Key, zs. 

x. THE SKELETON, Front View. 5. THE SKELETON, Side View, 

a. THE MUSCLES, Front View. 6. THE MUSCLES, Side View. 

3. THE SKELETON, Back View. 7. THE FEMALE SKELETON, 

4. THE MUSCLES, Back View. Front View. 

ZOOLOGICAL : 

TEN SHEETS. Illustrating the Classification of Animals. By Robert Patterson, 
£2 ; on canvas and rollers, varnished, £3 10s. 

The same, reduced in size on Royal paper, in 9 Sheets, ttfico4oored, xas» > 
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THE FORTNIGHTLY REVIEW. 



Edited by JOHN MORLEY, 



'"THE FORTNIGHTLY REVIEW is published on the 1st of 

every month (the issue on the 15th being suspended), and a Volume is 
completed every Six Months. 

The following are among the Contributors : — 



SIR RUTHERFORD ALCOCK. 
PROFESSOR BAIN. 
PROFESSOR BEESLY. 
DR. BRIDGES. 

HON. GEORGE C. BRODRICK. 
SIR GEORGE CAMPBELL, M.P. 
J. CHAMBERLAIN, M.P. 
PROFESSOR SIDNEY COLVIN. 
MONTAGUE COOKSON, Q.C. 
L. H. COURTNEY, M.P. 
G. H. DARWIN. 
F. W. FARRAR. 
PROFESSOR FAWCETT, M.P. 
EDWARD A. FREEMAN. 
MRS. GARRET-ANDERSON. 
M. E. GRANT DUFF, M.P. 
THOMAS HARE. 
F. HARRISON. 
LORD HOUGHTON. 
PROFESSOR HUXLEY. 
PROFESSOR JEVONS. 
£mile DE LAVE LE YE. 
T. E. CLIFFE LESLIE. 
RIGHT HON. R. LOWE, M.P. 
SIR JOHN LUBBOCK, M.P. 



The Fortnightly Review 



LORD LYTTON. 
SIR H. S. MAINE. 
DR. MAUDSLEY. 
PROFESSOR MAX MULLER. 
PROFESSOR HENRY MORLEY. 
G. OSBORNE MORGAN, Q.C, M.P. 
WILLIAM MORRIS. 
F. W. NEWMAN. 
W. G. PALGRAVE. 
WALTER H. PATER. 
RT. HON. LYON PLAYFAIR, M.P. 
DANTE GABRIEL ROSSETTI. 
HERBERT SPENCER. 
HON. E. L. STANLEY. 
SIR J. FITZJAMES STEPHEN, Q.C. 
LESLIE STEPHEN. 
J. HUTCHISON STIRLING 
A. C. SWINBURNE. 
DR. VON SYBEL, 
J. A. SYMONDS. 
W. T. THORNTON. 
HON. LIONEL A. TOLLEMACHE. 
ANTHONY TROLLOPE. 
PROFESSOR TYNDALL. 
THE EDITOR. 
&c. &c. &c. 

is published at 2s. 6d. 
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